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From: Parsons, Scott

To: Chavira, Raymond

Cc: Tom Perina; Barquest, Bradley A UTCHQ; Abrahams, Jennifer
Subject: FW: Baseline

Date: Monday, August 18, 2014 3:52:02 PM

Attachments: Attachment 1.xIsx

Baseline 95 pct UTL ProUCL output.pdf
Summary FWA and 95% UTL.pdf
Baseline 95 pct UCL ProUCL output.pdf
Summary FWA and 95% UCL.pdf
Summary individ EWs and 95% UCL.pdf

Ray, the attached files contain the raw data and updated statistical calculations and comparisons
associated with the baseline water quality sampling. These files include the data and results for the
two methods recommended by CH2MHill. We are still evaluating the best way to present the data,
and as such have not completed the revised draft technical memorandum. That said, we anticipate
submitting the revised draft technical memorandum late Tuesday.

1. Attachment 1.xIsx = raw data set of Dec 2013/Apr 2014 data for inorganics

2. Baseline 95 pct UTL ProUCL output.pdf = ProUCL output with the Upper Threshold Limit
(UTL) calcualtions for the reinjection zone

3. Summary FWA and 95% UTL.pdf = Flow weighted average (FWA )for different extraction
wells configurations versus the 95% UTL for reinjection zone (Table 1)

4. Baseline 95 pct UCL ProUCL output.pdf = ProUCL output with the Upper Confidence Limit
(UCL calcs) for the reinjection zone

5. Summary FWA and 95% UCL.pdf = FWA for different extraction configurations versus the
95% UCL for reinjection zone (Table 2)

6. Summary individ EWs and 95% UCL.pdf = Concentrations at individual extractions wells s
(average of Dec 13 and Apr 14 results) versus 95% UCL for reinjection zone (Table 3)
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All Dates


			Attachment 1


			Baseline Water Quality Sampling Events - Inorganic Data Summary


			PVOU SZ


			SAMPID			Sample Date			Boron						Chloride			Chloride			CrVI			Cr VI			fluoride			Fluoride			nitrate			Nitrate			sulfate			Sulfate			TDS			TDS


									mg/L


			MW8-1A			1/6/14						0.072						89.8						0.003						0.17						16.7						141						892


			MW8-1A			4/21/14						0.083						80.2						0.0033			< 			0.25						16.5						131						940


			MW8-1B			1/6/14						0.050						74.7						0.005						0.21						14.1						128						748


			MW8-1B			4/21/14						0.055						77.2						0.0057			< 			0.25						14.8						130						767


			MW8-1C			1/6/14						0.037						47.1						0.007						0.25						9.6						91.6						536


			MW8-1C			4/21/14						0.036						48.2						0.0041			< 			0.25						7.8						92.5						523


			MW8-1D			1/10/14						0.036						31.9						0.005						0.37						13.2						58.5						420


			MW8-1D			4/21/14						0.043						27.6						0.0052						0.32						9.8						51.0						391


			MW8-2A			1/7/14						0.160						87.3						0.003			< 			0.25						11.4						202						1000


			MW8-2A			4/22/14						0.15						90.5						0.0038			< 			0.25						11.8						206						965


			MW8-2B			1/7/14						0.063						90.9						0.005						0.27						15.6						156						832


			MW8-2B			4/22/14						0.064						87.0						0.005			< 			0.25						15.4						148						819


			MW8-2C			1/7/14						0.150						94.1						0.003						0.27						17.1						171						931


			MW8-2C			4/22/14						0.16						90.3						0.0031			< 			0.25						17.3						171						940


			MW8-2D			1/7/14						0.032						18.1						0.009						0.39						4.0						35.9						304


			MW8-2D			4/22/14						0.036						19.8						0.0097						0.36						4.2						38.2						304


			MW8-3A			1/8/14						0.049						53.7						0.008						0.29						17.4						83.9						649


			MW8-3A			4/22/14						0.047						54.6						0.0089						0.25						15.8						88.7						663


			MW8-3B			1/8/14						0.046						54.6						0.010						0.31						16.3						105						624


			MW8-3B			4/22/14						0.05						48.2						0.01						0.29						15.2						91.3						650


			MW8-3C			1/8/14						0.033						35.8						0.012						0.38						9.9						62.2						444


			MW8-3C			4/22/14						0.036						33.7						0.012						0.34						9.3						58.5						339


			MW8-3D			1/8/14						0.033						22.8						0.009						0.35						6.7						41.8						334


			MW8-3D			4/22/14						0.034						22.6						0.01						0.35						6.3						40.2						349


			P-1L			1/9/14						0.034						22.6						0.015						0.39						4.1						41.8						319


			P-1L			4/21/14						0.035						22.5						0.015						0.36						3.8						40.9						327


			P-1LM			1/9/14						0.042						61.1						0.007						0.33						11.1						124						653


			P-1LM			4/21/14						0.043						58.1						0.000012						0.28			< 			0.3						108						625


			P-1U			1/9/14						0.093						79.7						0.004			< 			0.25						13.4						161						932


			P-1U			4/21/14						0.097						78.0						0.0036			< 			0.25						13.6						154						968


			P-1UM			1/9/14						0.084						83.6						0.004						0.27						13.3						152						854


			P-1UM			4/21/14						0.081						85.4						0.004			< 			0.25						12.8						154						916


			S-05			12/17/13						0.065						67.3						0.006						0.27						10.5						128						669


			S-05			4/15/14						0.073						69.8						0.0065			< 			0.25						10.2						142						672


			S-06			12/16/13						0.120						75.0						NS						0.25						9.4						182						782


			S-06-185			12/19/13						NS						NS						0.000078						NS						NS						NS						NS


			S-06-195			12/19/13						NS						NS						0.0034						NS						NS						NS						NS


			S-06-205			12/19/13						NS						NS						0.0012						NS						NS						NS						NS


			S-06			4/11/14						0.12						73.5						0.000						0.16						6.5						180						774


			S-07			12/16/13						0.130						91.6						NS						0.23						10.0						210						843


			S-07-175			12/19/13						NS						NS						0.0012						NS						NS						NS						NS


			S-07-200			12/19/13						NS						NS						0.0034						NS						NS						NS						NS


			S-07-225			12/19/13						NS						NS						0.0011						NS						NS						NS						NS


			S-07			4/16/14						0.13						82.4						0.003			< 			0.25						10.1						187						857


			S-09			12/17/13						0.200						90.3						0.004						0.27						11.3						219						925


			S-09			4/15/14						0.19						90.3						0.0038			< 			0.25						11.7						220						880


			S-10			12/19/13						0.190						92.2						0.004			< 			0.25						12.5						224						931


			S-10			4/16/14						0.18						84.9						0.0044			< 			0.25						12.3						199						909


			S-11			12/18/13						0.290						94.8						0.001						0.27						10.0						236						1020


			S-11			4/11/14						0.29						99.8						0.0032						0.19						13.4						224						969
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Dec 2013-Jan 2014


			Table


			Data Set Used in Statistical Analyses - December 2013 and January 2014


			PVOU





			SAMPID			Sample Date			Boron						Chloride			Chloride			CrVI			Cr VI			fluoride			Fluoride			nitrate			Nitrate			sulfate			Sulfate			TDS			TDS


									mg/L


			MW8-1A			1/6/14						0.072						89.8						0.003						0.17						16.7						141						892


			MW8-1B			1/6/14						0.050						74.7						0.005						0.21						14.1						128						748


			MW8-1C			1/6/14						0.037						47.1						0.007						0.25						9.6						91.6						536


			MW8-1D			1/10/14						0.036						31.9						0.005						0.37						13.2						58.5						420


			MW8-2A			1/7/14						0.160						87.3						0.003			< 			0.25						11.4						202						1000


			MW8-2B			1/7/14						0.063						90.9						0.005						0.27						15.6						156						832


			MW8-2C			1/7/14						0.150						94.1						0.003						0.27						17.1						171						931


			MW8-2D			1/7/14						0.032						18.1						0.009						0.39						4.0						35.9						304


			MW8-3A			1/8/14						0.049						53.7						0.008						0.29						17.4						83.9						649


			MW8-3B			1/8/14						0.046						54.6						0.010						0.31						16.3						105						624


			MW8-3C			1/8/14						0.033						35.8						0.012						0.38						9.9						62.2						444


			MW8-3D			1/8/14						0.033						22.8						0.009						0.35						6.7						41.8						334


			P-1L			1/9/14						0.034						22.6						0.015						0.39						4.1						41.8						319


			P-1LM			1/9/14						0.042						61.1						0.007						0.33						11.1						124						653


			P-1U			1/9/14						0.093						79.7						0.004			< 			0.25						13.4						161						932


			P-1UM			1/9/14						0.084						83.6						0.004						0.27						13.3						152						854


			S-05			12/17/13						0.065						67.3						0.006						0.27						10.5						128						669


			S-06			12/16/13						0.120						75.0						NS						0.25						9.4						182						782


			S-06-185			12/19/13						NS						NS						0.000078						NS						NS						NS						NS


			S-06-195			12/19/13						NS						NS						0.0034						NS						NS						NS						NS


			S-06-205			12/19/13						NS						NS						0.0012						NS						NS						NS						NS


			S-07			12/16/13						0.13						91.6						NS						0.23						10.0						210						843


			S-07-175			12/19/13						NS						NS						0.0012						NS						NS						NS						NS


			S-07-200			12/19/13						NS						NS						0.0034						NS						NS						NS						NS


			S-07-225			12/19/13						NS						NS						0.0011						NS						NS						NS						NS


			S-09			12/17/13						0.20						90.3						0.004						0.27						11.3						219						925


			S-10			12/19/13						0.19						92.2						0.004			< 			0.25						12.5						224						931


			S-11			12/18/13						0.29						94.8						0.001						0.27						10.0						236						1020


			NS			Not Sampled
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April 2014


			Table


			Data Set Used in Statistical Analyses - April 2014


			PVOU





			SAMPID			Sample Date			Boron						Chloride			Chloride			CrVI			Cr VI			fluoride			Fluoride			nitrate			Nitrate			sulfate			Sulfate			TDS			TDS


									mg/L


			MW8-1A			4/21/14						0.083						80.2						0.0033			<			0.25						16.5						131						940


			MW8-1B			4/21/14						0.055						77.2						0.0057			<			0.25						14.8						130						767


			MW8-1C			4/21/14						0.036						48.2						0.0041			<			0.25						7.8						92.5						523


			MW8-1D			4/21/14						0.043						27.6						0.0052						0.32						9.8						51						391


			MW8-2A			4/22/14						0.15						90.5						0.0038			<			0.25						11.8						206						965


			MW8-2B			4/22/14						0.064						87						0.005			<			0.25						15.4						148						819


			MW8-2C			4/22/14						0.16						90.3						0.0031			<			0.25						17.3						171						940


			MW8-2D			4/22/14						0.036						19.8						0.0097						0.36						4.2						38.2						304


			MW8-3A			4/22/14						0.047						54.6						0.0089						0.25						15.8						88.7						663


			MW8-3B			4/22/14						0.05						48.2						0.01						0.29						15.2						91.3						650


			MW8-3C			4/22/14						0.036						33.7						0.012						0.34						9.3						58.5						339


			MW8-3D			4/22/14						0.034						22.6						0.01						0.35						6.3						40.2						349


			P-1L			4/21/14						0.035						22.5						0.015						0.36						3.8						40.9						327


			P-1LM			4/21/14						0.043						58.1						0.000012						0.28			<			0.25						108						625


			P-1U			4/21/14						0.097						78						0.0036			<			0.25						13.6						154						968


			P-1UM			4/21/14						0.081						85.4						0.004			<			0.25						12.8						154						916


			S-05			4/15/14						0.073						69.8						0.0065			<			0.25						10.2						142						672


			S-06			4/11/14						0.12						73.5						0.000						0.16						6.5						180						774


			S-07			4/16/14						0.13						82.4						0.003			<			0.25						10.1						187						857


			S-09			4/15/14						0.19						90.3						0.0038			<			0.25						11.7						220						880


			S-10			4/16/14						0.18						84.9						0.0044			<			0.25						12.3						199						909


			S-11			4/11/14						0.29						99.8						0.0032						0.19						13.4						224						969
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A ] B | C D | E | F | G ] H | [ J [ K | L
1 Background Statistics for Uncensored Full Data Sets
2 User Selected Options
3 Date/Time of Computation [5/22/2014 5:22:41 PM
4 From File |P:\PROJECTS\PVOU\Statistics 0214 KMc\Data Sets 05-15-14 using April 2014 Data\Boron.xIsx
5 Full Precision |OFF
6 Confidence Coefficient |95%
7 Coverage (95%
8 New or Future K Observations |1
9 Number of Bootstrap Operations |2000
10
1 Boron (mw8-1,2,3,pi (a,b,c))
12
13 General Statistics
14 Total Number of Observations| 24 Number of Distinct Observations| 20
15 Minimum| 0.033 First Quartile|  0.0453
16 Second Largest 0.16 Median| 0.059
17 Maximum 0.16 Third Quartile| 0.0863
18 Mean| 0.0742 SD| 0.0413
19 Coefficient of Variation 0.557 Skewness 1.184
20 Mean of logged Data| -2.73 SD of logged Data 0.502
21
29 Critical Values for Background Threshold Values (BTVs)
23 Tolerance Factor K (For UTL) 2.309 d2max (for USL) 2.644
24
25 Normal GOF Test
26 Shapiro Wilk Test Statistic 0.814 Shapiro Wilk GOF Test
27 5% Shapiro Wilk Critical Value 0.916 Data Not Normal at 5% Significance Level
08 Lilliefors Test Statistic 0.181 Lilliefors GOF Test
29 5% Lilliefors Critical Value 0.181 Data Not Normal at 5% Significance Level
30 Data Not Normal at 5% Significance Level
31
32 Background Statistics Assuming Normal Distribution
33 95% UTL with 95% Coverage 0.17 90% Percentile (z) 0.127
34 95% UPL (t) 0.146 95% Percentile (z) 0.142
35 95% USL 0.183 99% Percentile (z) 0.17
36
37 Gamma GOF Test
38 A-D Test Statistic 0.943 Anderson-Darling Gamma GOF Test
39 5% A-D Critical Value 0.749 Data Not Gamma Distributed at 5% Significance Level
40 K-S Test Statistic/  0.175 Kolmogrov-Smirnoff Gamma GOF Test
41 5% K-S Critical Value 0.179 Detected data appear Gamma Distributed at 5% Significance Level
42 Detected data follow Appr. Gamma Distribution at 5% Significance Level
43
44 Gamma Statistics
45 k hat (MLE) 4.045 k star (bias corrected MLE) 3.567
46 Theta hat (MLE)| 0.0183 Theta star (bias corrected MLE)| 0.0208
47 nu hat (MLE)| 194.2 nu star (bias corrected)| 171.2
48 MLE Mean (bias corrected)| 0.0742 MLE Sd (bias corrected)| 0.0393
49

[8)]
o

Background Statistics Assuming Gamma Distribution








| B | c_ | D | E F G | H | [ J [ K L
51 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.151 90% Percentile 0.127
52 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.152 95% Percentile 0.148
53 95% WH Approx. Gamma UTL with 95% Coverage 0.188 99% Percentile 0.194
54 95% HW Approx. Gamma UTL with 95% Coverage 0.192
55 95% WH USL 0.212 95% HW USL 0.219
56
57 Lognormal GOF Test
58 Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Lognormal GOF Test
59 5% Shapiro Wilk Critical Value 0.916 Data Not Lognormal at 5% Significance Level
60 Lilliefors Test Statistic 0.16 Lilliefors Lognormal GOF Test
61 5% Lilliefors Critical Value 0.181 Data appear Lognormal at 5% Significance Level
62 Data appear Approximate Lognormal at 5% Significance Level
63
64 Background Statistics assuming Lognormal Distribution
65 95% UTL with 95% Coverage 0.208 90% Percentile (z) 0.124
66 95% UPL (t) 0.157 95% Percentile (z) 0.149
67 95% USL 0.246 99% Percentile (z) 0.21
68
69 Nonparametric Distribution Free Background Statistics
70 Data appear Approximate Gamma Distribution at 5% Significance Level
71
72 Nonparametric Upper Limits for Background Threshold Values
73 Order of Statistic, r| 24 95% UTL with 95% Coverage 0.16
74 Approximate f 1.263 Confidence Coefficient (CC) achieved by UTL 0.708
75 95% Percentile Bootstrap UTL with 95% Coverage 0.16 95% BCA Bootstrap UTL with 95% Coverage 0.16
76 95% UPL 0.16 90% Percentile 0.15
77 90% Chebyshev UPL 0.201 95% Percentile 0.159
78 95% Chebyshev UPL 0.258 99% Percentile 0.16
79 95% USL 0.16
80
81 Note: The use of USL to estimate a BTV is recommended only when the data set represents a background
82 data set free of outliers and consists of observations collected from clean unimpacted locations.
83 The use of USL tends to provide a balance between false positives and false negatives provided the data
84 represents a background data set and when many onsite observations need to be compared with the BTV.

85








A ] B | C D | E | F | G ] H | [ J [ K | L
1 Background Statistics for Uncensored Full Data Sets
2 User Selected Options
3 Date/Time of Computation [5/23/2014 8:27:32 AM
4 From File |P:\PROJECTS\PVOU\Statistics 0214 KMc\Data Sets 05-15-14 using April 2014 Data\Chloride.xlsx
5 Full Precision |OFF
6 Confidence Coefficient |95%
7 Coverage (95%
8 New or Future K Observations |1
9 Number of Bootstrap Operations |2000
10
1 Chloride (mw8-1,2,3,pi (a,b,c))
12
13 General Statistics
14 Total Number of Observations| 24 Number of Distinct Observations| 22
15 Minimum| 33.7 First Quartile| 54.38
16 Second Largest| 90.9 Median| 77.6
17 Maximum| 94.1 Third Quartile| 87.08
18 Mean| 70.16 SD| 19.24
19 Coefficient of Variation 0.274 Skewness| -0.477
20 Mean of logged Data 4.209 SD of logged Data 0.31
21
29 Critical Values for Background Threshold Values (BTVs)
23 Tolerance Factor K (For UTL) 2.309 d2max (for USL) 2.644
24
25 Normal GOF Test
26 Shapiro Wilk Test Statistic 0.893 Shapiro Wilk GOF Test
27 5% Shapiro Wilk Critical Value 0.916 Data Not Normal at 5% Significance Level
08 Lilliefors Test Statistic 0.185 Lilliefors GOF Test
29 5% Lilliefors Critical Value 0.181 Data Not Normal at 5% Significance Level
30 Data Not Normal at 5% Significance Level
31
32 Background Statistics Assuming Normal Distribution
33 95% UTL with 95% Coverage| 114.6 90% Percentile (z)| 94.81
34 95% UPL (t)| 103.8 95% Percentile (z)| 101.8
35 95% USL | 121 99% Percentile (z)| 114.9
36
37 Gamma GOF Test
38 A-D Test Statistic 1.152 Anderson-Darling Gamma GOF Test
39 5% A-D Critical Value 0.744 Data Not Gamma Distributed at 5% Significance Level
40 K-S Test Statistic/  0.209 Kolmogrov-Smirnoff Gamma GOF Test
41 5% K-S Critical Value 0.178 Data Not Gamma Distributed at 5% Significance Level
42 Data Not Gamma Distributed at 5% Significance Level
43
44 Gamma Statistics
45 k hat (MLE) 12.01 k star (bias corrected MLE) 10.53
46 Theta hat (MLE) 5.843 Theta star (bias corrected MLE) 6.66
47 nu hat (MLE)| 576.3 nu star (bias corrected)| 505.6
48 MLE Mean (bias corrected)| 70.16 MLE Sd (bias corrected)| 21.62
49

[8)]
o

Background Statistics Assuming Gamma Distribution








| B | C | D | E F G H [ [ J [ K L
51 95% Wilson Hilferty (WH) Approx. Gamma UPL| 110.3 90% Percentile| 98.89
52 95% Hawkins Wixley (HW) Approx. Gamma UPL| 111.5 95% Percentile| 109.1
53 95% WH Approx. Gamma UTL with 95% Coverage| 126.7 99% Percentile| 130
54 95% HW Approx. Gamma UTL with 95% Coverage| 129
55 95% WH USL| 137.3 95% HW USL| 140.4
56
57 Lognormal GOF Test
58 Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Lognormal GOF Test
59 5% Shapiro Wilk Critical Value 0.916 Data Not Lognormal at 5% Significance Level
60 Lilliefors Test Statistic 0.216 Lilliefors Lognormal GOF Test
61 5% Lilliefors Critical Value 0.181 Data Not Lognormal at 5% Significance Level
62 Data Not Lognormal at 5% Significance Level
63
64 Background Statistics assuming Lognormal Distribution
65 95% UTL with 95% Coverage| 137.5 90% Percentile (z)| 100
66 95% UPL (t)| 115.6 95% Percentile (z)| 111.9
67 95% USL| 152.5 99% Percentile (z)| 138.2
68
69 Nonparametric Distribution Free Background Statistics
70 Data do not follow a Discernible Distribution (0.05)
71
72 Nonparametric Upper Limits for Background Threshold Values
73 Order of Statistic, r| 24 95% UTL with 95% Coverage| 94.1
74 Approximate f 1.263 Confidence Coefficient (CC) achieved by UTL 0.708
75 95% Percentile Bootstrap UTL with 95% Coverage| 94.1 95% BCA Bootstrap UTL with 95% Coverage| 94.1
76 95% UPL| 93.3 90% Percentile| 90.44
77 90% Chebyshev UPL| 129.1 95% Percentile| 90.84
78 95% Chebyshev UPL| 155.7 99% Percentile| 93.36
79 95% USL| 941
80
81 Note: The use of USL to estimate a BTV is recommended only when the data set represents a background
82 data set free of outliers and consists of observations collected from clean unimpacted locations.
83 The use of USL tends to provide a balance between false positives and false negatives provided the data
84 represents a background data set and when many onsite observations need to be compared with the BTV.
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1 Background Statistics for Uncensored Full Data Sets
2 User Selected Options
3 Date/Time of Computation [5/23/2014 8:52:39 AM
4 From File |P:\PROJECTS\PVOU\Statistics 0214 KMc\Data Sets 05-15-14 using April 2014 Data\Cr VI.xIsx
5 Full Precision |OFF
6 Confidence Coefficient |95%
7 Coverage (95%
8 New or Future K Observations |1
9 Number of Bootstrap Operations |2000
10
1 Cr VI (mw8-1,2,3,pi (a,b,c))
12
13 General Statistics
14 Total Number of Observations| 24 Number of Distinct Observations| 21
15 Minimum | 1.2000E-5 First Quartile| 0.00353
16 Second Largest| 0.012 Median| 0.0044
17 Maximum| 0.012 Third Quartile| 0.0074
18 Mean| 0.00559 SD| 0.00311
19 Coefficient of Variation 0.556 Skewness 0.736
20 Mean of logged Data| -5.507 SD of logged Data 1.322
21
29 Critical Values for Background Threshold Values (BTVs)
23 Tolerance Factor K (For UTL) 2.309 d2max (for USL) 2.644
24
25 Normal GOF Test
26 Shapiro Wilk Test Statistic 0.905 Shapiro Wilk GOF Test
27 5% Shapiro Wilk Critical Value 0.916 Data Not Normal at 5% Significance Level
08 Lilliefors Test Statistic 0.184 Lilliefors GOF Test
29 5% Lilliefors Critical Value 0.181 Data Not Normal at 5% Significance Level
30 Data Not Normal at 5% Significance Level
31
32 Background Statistics Assuming Normal Distribution
33 95% UTL with 95% Coverage| 0.0128 90% Percentile (z)| 0.00958
34 95% UPL ()| 0.011 95% Percentile (z)| 0.0107
35 95% USL 0.0138 99% Percentile (z)| 0.0128
36
37 Gamma GOF Test
38 A-D Test Statistic 1.501 Anderson-Darling Gamma GOF Test
39 5% A-D Critical Value 0.759 Data Not Gamma Distributed at 5% Significance Level
40 K-S Test Statistic|  0.265 Kolmogrov-Smirnoff Gamma GOF Test
41 5% K-S Critical Value 0.181 Data Not Gamma Distributed at 5% Significance Level
42 Data Not Gamma Distributed at 5% Significance Level
43
44 Gamma Statistics
45 k hat (MLE) 1.709 k star (bias corrected MLE) 1.524
46 Theta hat (MLE)| 0.00327 Theta star (bias corrected MLE)| 0.00367
47 nu hat (MLE)| 82.05 nu star (bias corrected)| 73.13
48 MLE Mean (bias corrected)| 0.00559 MLE Sd (bias corrected)| 0.00453
49
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51 95% Wilson Hilferty (WH) Approx. Gamma UPL| 0.0142 90% Percentile| 0.0116
52 95% Hawkins Wixley (HW) Approx. Gamma UPL| 0.016 95% Percentile| 0.0145
53 95% WH Approx. Gamma UTL with 95% Coverage| 0.0187 99% Percentile| 0.021
54 95% HW Approx. Gamma UTL with 95% Coverage| 0.0221
55 95% WH USL| 0.0218 95% HW USL| 0.0265
56
57 Lognormal GOF Test
58 Shapiro Wilk Test Statistic 0.53 Shapiro Wilk Lognormal GOF Test
59 5% Shapiro Wilk Critical Value 0.916 Data Not Lognormal at 5% Significance Level
60 Lilliefors Test Statistic 0.358 Lilliefors Lognormal GOF Test
61 5% Lilliefors Critical Value 0.181 Data Not Lognormal at 5% Significance Level
62 Data Not Lognormal at 5% Significance Level
63
64 Background Statistics assuming Lognormal Distribution
65 95% UTL with 95% Coverage| 0.0859 90% Percentile (z)| 0.0221
66 95% UPL (t)| 0.041 95% Percentile (z)| 0.0357
67 95% USL 0.134 99% Percentile (z)| 0.0879
68
69 Nonparametric Distribution Free Background Statistics
70 Data do not follow a Discernible Distribution (0.05)
71
72 Nonparametric Upper Limits for Background Threshold Values
73 Order of Statistic, r| 24 95% UTL with 95% Coverage| 0.012
74 Approximate f 1.263 Confidence Coefficient (CC) achieved by UTL 0.708
75 95% Percentile Bootstrap UTL with 95% Coverage| 0.012 95% BCA Bootstrap UTL with 95% Coverage| 0.012
76 95% UPL| 0.012 90% Percentile|  0.01
77 90% Chebyshev UPL| 0.0151 95% Percentile| 0.0117
78 95% Chebyshev UPL| 0.0194 99% Percentile| 0.012
79 95% USL| 0.012
80
81 Note: The use of USL to estimate a BTV is recommended only when the data set represents a background
82 data set free of outliers and consists of observations collected from clean unimpacted locations.
83 The use of USL tends to provide a balance between false positives and false negatives provided the data
84 represents a background data set and when many onsite observations need to be compared with the BTV.
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1 Background Statistics for Data Sets with Non-Detects
2 User Selected Options
3 Date/Time of Computation [5/23/2014 9:36:57 AM
4 From File |Flouride_e.xls
5 Full Precision |OFF
6 Confidence Coefficient |95%
7 Coverage (95%
8 Different or Future K Observations |1
9 Number of Bootstrap Operations |2000
10
1 Fluoride (mw8-1,2,3,pi (a,b,c))
12
13 General Statistics
14 Total Number of Observations| 24 Number of Missing Observations 0
15 Number of Distinct Observations| 10
16 Number of Detects| 14 Number of Non-Detects| 10
17 Number of Distinct Detects| 10 Number of Distinct Non-Detects 1
18 Minimum Detect 0.17 Minimum Non-Detect 0.25
19 Maximum Detect 0.38 Maximum Non-Detect 0.25
20 Variance Detected| 0.00279 Percent Non-Detects| 41.67%
21 Mean Detected 0.279 SD Detected| 0.0528
29 Mean of Detected Logged Data| -1.293 SD of Detected Logged Data 0.201
23
24 Critical Values for Background Threshold Values (BTVs)
25 Tolerance Factor K (For UTL) 2.309 d2max (for USL) 2.644
26
27 Normal GOF Test on Detects Only
28 Shapiro Wilk Test Statistic 0.975 Shapiro Wilk GOF Test
29 5% Shapiro Wilk Critical Value 0.874 Detected Data appear Normal at 5% Significance Level
30 Lilliefors Test Statistic 0.147 Lilliefors GOF Test
31 5% Lilliefors Critical Value 0.237 Detected Data appear Normal at 5% Significance Level
32 Detected Data appear Normal at 5% Significance Level
33
34 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
35 Mean 0.242 SD| 0.0601
36 95% UTL95% Coverage 0.381 95% KM UPL (t) 0.347
37 90% KM Percentile (z) 0.319 95% KM Percentile (z) 0.341
38 99% KM Percentile (z) 0.382 95% KM USL 0.401
39
40 DL/2 Substitution Background Statistics Assuming Normal Distribution
41 Mean 0.215 SD| 0.0873
42 95% UTL95% Coverage 0.416 95% UPL (t) 0.368
43 90% Percentile (z) 0.327 95% Percentile (z) 0.359
44 99% Percentile (z) 0.418 95% USL 0.446
45 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
46
47 Gamma GOF Tests on Detected Observations Only
48 A-D Test Statistic 0.327 Anderson-Darling GOF Test
49 5% A-D Critical Value 0.734 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.169 Kolmogrov-Smirnoff GOF
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51 5% K-S Critical Value 0.228 Detected data appear Gamma Distributed at 5% Significance Level
52 Detected data appear Gamma Distributed at 5% Significance Level

53

54 Gamma Statistics on Detected Data Only

55 k hat (MLE)| 28.07 k star (bias corrected MLE)| 22.1
56 Theta hat (MLE)| 0.00995 Theta star (bias corrected MLE)| 0.0126
57 nu hat (MLE)| 785.9 nu star (bias corrected)| 618.8
58 MLE Mean (bias corrected) 0.279

59 MLE Sd (bias corrected)| 0.0594 95% Percentile of Chisquare (2k)| 60.72
60

61 Gamma ROS Statistics using Imputed Non-Detects

62 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

63 GROS may not be used when kstar of detected data is small such as < 0.1

64 For such situations, GROS method tends to yield inflated values of UCLs and BTVs

65 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

66 Minimum 0.133 Mean 0.242
67 Maximum 0.38 Median 0.24
68 SD| 0.0635 Ccv 0.263
69 k hat (MLE) 14.88 k star (bias corrected MLE) 13.05
70 Theta hat (MLE)| 0.0162 Theta star (bias corrected MLE)| 0.0185
71 nu hat (MLE)| 714.3 nu star (bias corrected)| 626.4
72 MLE Mean (bias corrected) 0.242 MLE Sd (bias corrected)| 0.0669
73 95% Percentile of Chisquare (2k)| 39.01 90% Percentile 0.33
74 95% Percentile 0.361 99% Percentile 0.424
75 The following statistics are computed using Gamma ROS Statistics on Imputed Data

76 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

77 WH HW WH HW
78 95% Approx. Gamma UTL with 95% Coverage 0414 0.418 95% Approx. Gamma UPL 0.365 0.367
79 95% Gamma USL 0.445 0.452

80

81 The following statistics are computed using gamma distribution and KM estimates

82 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

83 k hat (KM)| 16.2 nu hat (KM)| 777.8
84 WH HW WH HW
85 95% Approx. Gamma UTL with 95% Coverage 0.4 0.403 95% Approx. Gamma UPL 0.355 0.356
86 95% Gamma USL 0.428 0.433

87

88 Lognormal GOF Test on Detected Observations Only

89 Shapiro Wilk Test Statistic 0.942 Shapiro Wilk GOF Test

90 5% Shapiro Wilk Critical Value 0.874 Detected Data appear Lognormal at 5% Significance Level

91 Lilliefors Test Statistic 0.183 Lilliefors GOF Test

92 5% Lilliefors Critical Value 0.237 Detected Data appear Lognormal at 5% Significance Level

93 Detected Data appear Lognormal at 5% Significance Level

94

95 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

9% Mean in Original Scale 0.243 Mean in Log Scale| -1.444
97 SD in Original Scale| 0.0612 SD in Log Scale 0.253
98 95% UTL95% Coverage 0.423 95% BCA UTL95% Coverage 0.374
99 95% Bootstrap (%) UTL95% Coverage 0.38 95% UPL (1) 0.367
100 90% Percentile (z) 0.326 95% Percentile (z) 0.357
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101 99% Percentile (z) 0.425 95% USL 0.46
102
103 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
104 KM Mean of Logged Data| -1.449 95% KM UTL (Lognormal)95% Coverage 0.414
105 KM SD of Logged Data 0.246 95% KM UPL (Lognormal) 0.361
106 95% KM Percentile Lognormal (z) 0.352 95% KM USL (Lognormal) 0.45
107
108 Background DL/2 Statistics Assuming Lognormal Distribution
109 Mean in Original Scale 0.215 Mean in Log Scale| -1.621
110 SD in Original Scale| 0.0873 SD in Log Scale 0.424
111 95% UTL95% Coverage 0.526 95% UPL (t) 0.415
112 90% Percentile (z) 0.34 95% Percentile (z) 0.397
113 99% Percentile (z) 0.53 95% USL 0.606
114 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
115
116 Nonparametric Distribution Free Background Statistics
117 Data appear to follow a Discernible Distribution at 5% Significance Level
118
119 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
120 Order of Statistic, r| 24 95% UTL with95% Coverage 0.38
121 Approximate f 1.263 Confidence Coefficient (CC) achieved by UTL 0.708
122 95% UPL 0.37 95% USL 0.38
123 95% KM Chebyshev UPL 0.51
124
125 Note: The use of USL to estimate a BTV is recommended only when the data set represents a background
126 data set free of outliers and consists of observations collected from clean unimpacted locations.
127 The use of USL tends to provide a balance between false positives and false negatives provided the data
128 represents a background data set and when many onsite observations need to be compared with the BTV.
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1 Background Statistics for Data Sets with Non-Detects
2 User Selected Options
3 Date/Time of Computation [5/23/2014 9:01:39 AM
4 From File |NO3_d.xls
5 Full Precision |OFF
6 Confidence Coefficient |95%
7 Coverage (95%
8 Different or Future K Observations |1
9 Number of Bootstrap Operations |2000
10
1 Nitrate (mw8-1,2,3,pi (a,b,c))
12
13 General Statistics
14 Total Number of Observations| 24 Number of Missing Observations 0
15 Number of Distinct Observations| 24
16 Number of Detects| 23 Number of Non-Detects 1
17 Number of Distinct Detects| 23 Number of Distinct Non-Detects 1
18 Minimum Detect 7.8 Minimum Non-Detect 0.25
19 Maximum Detect| 17.4 Maximum Non-Detect 0.25
20 Variance Detected 8.111 Percent Non-Detects 4.167%
21 Mean Detected 13.75 SD Detected 2.848
29 Mean of Detected Logged Data 2.598 SD of Detected Logged Data 0.227
23
24 Critical Values for Background Threshold Values (BTVs)
25 Tolerance Factor K (For UTL) 2.309 d2max (for USL) 2.644
26
27 Normal GOF Test on Detects Only
28 Shapiro Wilk Test Statistic 0.937 Shapiro Wilk GOF Test
29 5% Shapiro Wilk Critical Value 0.914 Detected Data appear Normal at 5% Significance Level
30 Lilliefors Test Statistic 0.13 Lilliefors GOF Test
31 5% Lilliefors Critical Value 0.185 Detected Data appear Normal at 5% Significance Level
32 Detected Data appear Normal at 5% Significance Level
33
34 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
35 Mean| 13.19 SD 3.835
36 95% UTL95% Coverage| 22.04 95% KM UPL (t)| 19.89
37 90% KM Percentile (z) 18.1 95% KM Percentile (z) 19.49
38 99% KM Percentile (z)| 22.11 95% KM USL| 23.33
39
40 DL/2 Substitution Background Statistics Assuming Normal Distribution
41 Mean| 13.18 SD 3.936
42 95% UTL95% Coverage| 22.27 95% UPL ()| 20.06
43 90% Percentile (z) 18.22 95% Percentile (z) 19.65
44 99% Percentile (z)| 22.34 95% USL| 23.59
45 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
46
47 Gamma GOF Tests on Detected Observations Only
48 A-D Test Statistic 0.641 Anderson-Darling GOF Test
49 5% A-D Critical Value 0.742 Detected data appear Gamma Distributed at 5% Significance Level
50 K-S Test Statistic 0.143 Kolmogrov-Smirnoff GOF
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51 5% K-S Critical Value 0.181 Detected data appear Gamma Distributed at 5% Significance Level
52 Detected data appear Gamma Distributed at 5% Significance Level
53
54 Gamma Statistics on Detected Data Only
55 k hat (MLE)| 21.84 k star (bias corrected MLE)| 19.02
56 Theta hat (MLE) 0.63 Theta star (bias corrected MLE) 0.723
57 nu hat (MLE)| 1004 nu star (bias corrected)| 874.7
58 MLE Mean (bias corrected)| 13.75
59 MLE Sd (bias corrected) 3.153 95% Percentile of Chisquare (2k)| 53.42
60
61 Gamma ROS Statistics using Imputed Non-Detects
62 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
63 GROS may not be used when kstar of detected data is small such as < 0.1
64 For such situations, GROS method tends to yield inflated values of UCLs and BTVs
65 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
66 Minimum 7.8 Mean| 13.5
67 Maximum| 17.4 Median| 13.85
68 SD 3.037 Ccv 0.225
69 k hat (MLE) 18.34 k star (bias corrected MLE) 16.08
70 Theta hat (MLE) 0.736 Theta star (bias corrected MLE) 0.84
71 nu hat (MLE)| 880.4 nu star (bias corrected)| 771.7
72 MLE Mean (bias corrected) 13.5 MLE Sd (bias corrected) 3.367
73 95% Percentile of Chisquare (2k)| 46.38 90% Percentile| 17.96
74 95% Percentile| 19.47 99% Percentile 22.54
75 The following statistics are computed using Gamma ROS Statistics on Imputed Data
76 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
77 WH HW WH HW
78 95% Approx. Gamma UTL with 95% Coverage| 22.05 22.32 95% Approx. Gamma UPL| 19.64 19.78
79 95% Gamma USL| 23.58 23.95
80
81 The following statistics are computed using gamma distribution and KM estimates
82 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
83 k hat (KM)| 11.82 nu hat (KM)| 567.3
84 WH HW WH HW
85 95% Approx. Gamma UTL with 95% Coverage| 32.99 37.39 95% Approx. Gamma UPL| 26.72 29.27
86 95% Gamma USL| 37.17 42.99
87
88 Lognormal GOF Test on Detected Observations Only
89 Shapiro Wilk Test Statistic 0.909 Shapiro Wilk GOF Test
90 5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
91 Lilliefors Test Statistic 0.144 Lilliefors GOF Test
92 5% Lilliefors Critical Value 0.185 Detected Data appear Lognormal at 5% Significance Level
93 Detected Data appear Approximate Lognormal at 5% Significance Level
94
95 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
9% Mean in Original Scale 13.5 Mean in Log Scale 2.575
97 SD in Original Scale 3.037 SD in Log Scale 0.248
98 95% UTL95% Coverage| 23.27 95% BCA UTL95% Coverage| 17.4
99 95% Bootstrap (%) UTL95% Coverage| 17.4 95% UPL (t)| 20.26

90% Percentile (z) 18.04 95% Percentile (z) 19.74

100
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101 99% Percentile (z)| 23.37 95% USL| 25.28
102
103 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
104 KM Mean of Logged Data 2432 95% KM UTL (Lognormal)95% Coverage| 76.49
105 KM SD of Logged Data 0.825 95% KM UPL (Lognormal)| 48.19
106 95% KM Percentile Lognormal (z)| 44.22 95% KM USL (Lognormal)| 100.8
107
108 Background DL/2 Statistics Assuming Lognormal Distribution
109 Mean in Original Scale| 13.18 Mean in Log Scale 2.403
110 SD in Original Scale 3.936 SD in Log Scale 0.98
111 95% UTL95% Coverage| 106.3 95% UPL (t)| 61.4
112 90% Percentile (z)| 38.82 95% Percentile (z)| 55.43
113 99% Percentile (z)| 108.1 95% USL| 147.6
114 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
115
116 Nonparametric Distribution Free Background Statistics
117 Data appear to follow a Discernible Distribution at 5% Significance Level
118
119 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
120 Order of Statistic, r| 24 95% UTL with95% Coverage| 17.4
121 Approximate f 1.263 Confidence Coefficient (CC) achieved by UTL 0.708
122 95% UPL| 17.38 95% USL| 174
123 95% KM Chebyshev UPL| 30.25
124
125 Note: The use of USL to estimate a BTV is recommended only when the data set represents a background
126 data set free of outliers and consists of observations collected from clean unimpacted locations.
127 The use of USL tends to provide a balance between false positives and false negatives provided the data
128 represents a background data set and when many onsite observations need to be compared with the BTV.

129








A ] B | C D | E | F | G ] H | [ J [ K | L
1 Background Statistics for Uncensored Full Data Sets
2 User Selected Options
3 Date/Time of Computation [5/23/2014 9:04:12 AM
4 From File |P:\PROJECTS\PVOU\Statistics 0214 KMc\Data Sets 05-15-14 using April 2014 Data\SO4.xIsx
5 Full Precision |OFF
6 Confidence Coefficient |95%
7 Coverage (95%
8 New or Future K Observations |1
9 Number of Bootstrap Operations |2000
10
1 Sulfate (mw8-1,2,3,pi (a,b,c))
12
13 General Statistics
14 Total Number of Observations| 24 Number of Distinct Observations| 22
15 Minimum| 58.5 First Quartile| 92.28
16 Second Largest| 202 Median| 130.5
17 Maximum| 206 Third Quartile| 154.5
18 Mean| 129.6 SD| 40.17
19 Coefficient of Variation 0.31 Skewness| 0.0341
20 Mean of logged Data 4813 SD of logged Data 0.338
21
29 Critical Values for Background Threshold Values (BTVs)
23 Tolerance Factor K (For UTL) 2.309 d2max (for USL) 2.644
24
25 Normal GOF Test
26 Shapiro Wilk Test Statistic 0.967 Shapiro Wilk GOF Test
27 5% Shapiro Wilk Critical Value 0.916 Data appear Normal at 5% Significance Level
08 Lilliefors Test Statistic 0.114 Lilliefors GOF Test
29 5% Lilliefors Critical Value 0.181 Data appear Normal at 5% Significance Level
30 Data appear Normal at 5% Significance Level
31
32 Background Statistics Assuming Normal Distribution
33 95% UTL with 95% Coverage| 222.4 90% Percentile (z)| 181.1
34 95% UPL (t)| 199.9 95% Percentile (z)| 195.7
35 95% USL | 235.8 99% Percentile (z)| 223.1
36
37 Gamma GOF Test
38 A-D Test Statistic 0.41 Anderson-Darling Gamma GOF Test
39 5% A-D Critical Value 0.744 Detected data appear Gamma Distributed at 5% Significance Level
40 K-S Test Statistic/  0.119 Kolmogrov-Smirnoff Gamma GOF Test
41 5% K-S Critical Value 0.178 Detected data appear Gamma Distributed at 5% Significance Level
42 Detected data appear Gamma Distributed at 5% Significance Level
43
44 Gamma Statistics
45 k hat (MLE) 9.916 k star (bias corrected MLE) 8.704
46 Theta hat (MLE) 13.07 Theta star (bias corrected MLE) 14.89
47 nu hat (MLE)| 476 nu star (bias corrected)| 417.8
48 MLE Mean (bias corrected)| 129.6 MLE Sd (bias corrected)| 43.93
49
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51 95% Wilson Hilferty (WH) Approx. Gamma UPL| 211.9 90% Percentile| 188.1
52 95% Hawkins Wixley (HW) Approx. Gamma UPL| 214.2 95% Percentile| 209.3
53 95% WH Approx. Gamma UTL with 95% Coverage| 246.3 99% Percentile| 253
54 95% HW Approx. Gamma UTL with 95% Coverage| 251
55 95% WH USL| 268.6 95% HW USL| 275.2
56
57 Lognormal GOF Test
58 Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Lognormal GOF Test
59 5% Shapiro Wilk Critical Value 0.916 Data appear Lognormal at 5% Significance Level
60 Lilliefors Test Statistic 0.133 Lilliefors Lognormal GOF Test
61 5% Lilliefors Critical Value 0.181 Data appear Lognormal at 5% Significance Level
62 Data appear Lognormal at 5% Significance Level
63
64 Background Statistics assuming Lognormal Distribution
65 95% UTL with 95% Coverage| 269 90% Percentile (z)| 190
66 95% UPL (t)| 222.6 95% Percentile (z)| 214.9
67 95% USL| 301.3 99% Percentile (z)| 270.6
68
69 Nonparametric Distribution Free Background Statistics
70 Data appear Normal at 5% Significance Level
71
72 Nonparametric Upper Limits for Background Threshold Values
73 Order of Statistic, r| 24 95% UTL with 95% Coverage| 206
74 Approximate f 1.263 Confidence Coefficient (CC) achieved by UTL 0.708
75 95% Percentile Bootstrap UTL with 95% Coverage| 206 95% BCA Bootstrap UTL with 95% Coverage| 205.4
76 95% UPL| 205 90% Percentile| 171
77 90% Chebyshev UPL| 252.6 95% Percentile| 197.4
78 95% Chebyshev UPL| 308.3 99% Percentile| 205.1
79 95% USL| 206
80
81 Note: The use of USL to estimate a BTV is recommended only when the data set represents a background
82 data set free of outliers and consists of observations collected from clean unimpacted locations.
83 The use of USL tends to provide a balance between false positives and false negatives provided the data
84 represents a background data set and when many onsite observations need to be compared with the BTV.
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1 Background Statistics for Uncensored Full Data Sets
2 User Selected Options
3 Date/Time of Computation [5/23/2014 9:06:56 AM
4 From File |P:\PROJECTS\PVOU\Statistics 0214 KMc\Data Sets 05-15-14 using April 2014 Data\TDS.xIsx
5 Full Precision |OFF
6 Confidence Coefficient |95%
7 Coverage (95%
8 New or Future K Observations |1
9 Number of Bootstrap Operations |2000
10
1 TDS (mw8-1,2,3,pi (a,b,c))
12
13 General Statistics
14 Total Number of Observations| 24 Number of Distinct Observations| 23
15 Minimum| 339 First Quartile| 643
16 Second Largest| 968 Median| 793
17 Maximum| 1000 Third Quartile| 931.3
18 Mean| 758.8 SD| 185.5
19 Coefficient of Variation 0.244 Skewness| -0.571
20 Mean of logged Data 6.598 SD of logged Data 0.279
21
29 Critical Values for Background Threshold Values (BTVs)
23 Tolerance Factor K (For UTL) 2.309 d2max (for USL) 2.644
24
25 Normal GOF Test
26 Shapiro Wilk Test Statistic 0.926 Shapiro Wilk GOF Test
27 5% Shapiro Wilk Critical Value 0.916 Data appear Normal at 5% Significance Level
08 Lilliefors Test Statistic 0.139 Lilliefors GOF Test
29 5% Lilliefors Critical Value 0.181 Data appear Normal at 5% Significance Level
30 Data appear Normal at 5% Significance Level
31
32 Background Statistics Assuming Normal Distribution
33 95% UTL with 95% Coverage| 1187 90% Percentile (z)| 996.5
34 95% UPL (t)| 1083 95% Percentile (z)| 1064
35 95% USL | 1249 99% Percentile (z)| 1190
36
37 Gamma GOF Test
38 A-D Test Statistic 0.794 Anderson-Darling Gamma GOF Test
39 5% A-D Critical Value 0.743 Data Not Gamma Distributed at 5% Significance Level
40 K-S Test Statistic,  0.15 Kolmogrov-Smirnoff Gamma GOF Test
41 5% K-S Critical Value 0.178 Detected data appear Gamma Distributed at 5% Significance Level
42 Detected data follow Appr. Gamma Distribution at 5% Significance Level
43
44 Gamma Statistics
45 k hat (MLE) 14.9 k star (bias corrected MLE) 13.07
46 Theta hat (MLE)| 50.92 Theta star (bias corrected MLE)|  58.07
47 nu hat (MLE)| 715.3 nu star (bias corrected)| 627.2
48 MLE Mean (bias corrected)| 758.8 MLE Sd (bias corrected)| 209.9
49
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51 95% Wilson Hilferty (WH) Approx. Gamma UPL| 1145 90% Percentile| 1037
52 95% Hawkins Wixley (HW) Approx. Gamma UPL| 1156 95% Percentile| 1134
53 95% WH Approx. Gamma UTL with 95% Coverage| 1299 99% Percentile| 1330
54 95% HW Approx. Gamma UTL with 95% Coverage| 1320
55 95% WH USL| 1398 95% HW USL| 1426
56
57 Lognormal GOF Test
58 Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Lognormal GOF Test
59 5% Shapiro Wilk Critical Value 0.916 Data Not Lognormal at 5% Significance Level
60 Lilliefors Test Statistic 0.154 Lilliefors Lognormal GOF Test
61 5% Lilliefors Critical Value 0.181 Data appear Lognormal at 5% Significance Level
62 Data appear Approximate Lognormal at 5% Significance Level
63
64 Background Statistics assuming Lognormal Distribution
65 95% UTL with 95% Coverage| 1397 90% Percentile (z)| 1049
66 95% UPL (t)| 1195 95% Percentile (z)| 1161
67 95% USL| 1534 99% Percentile (z)| 1404
68
69 Nonparametric Distribution Free Background Statistics
70 Data appear Normal at 5% Significance Level
71
72 Nonparametric Upper Limits for Background Threshold Values
73 Order of Statistic, r| 24 95% UTL with 95% Coverage| 1000
74 Approximate f 1.263 Confidence Coefficient (CC) achieved by UTL 0.708
75 95% Percentile Bootstrap UTL with 95% Coverage| 1000 95% BCA Bootstrap UTL with 95% Coverage| 1000
76 95% UPL| 992 90% Percentile| 957.5
77 90% Chebyshev UPL| 1327 95% Percentile| 967.6
78 95% Chebyshev UPL| 1584 99% Percentile| 992.6
79 95% USL| 1000
80
81 Note: The use of USL to estimate a BTV is recommended only when the data set represents a background
82 data set free of outliers and consists of observations collected from clean unimpacted locations.
83 The use of USL tends to provide a balance between false positives and false negatives provided the data
84 represents a background data set and when many onsite observations need to be compared with the BTV.
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TABLE 1
"Effluent" versus 95% UTL

PVOU Extraction Zone Analysis
Comparison of Well data - 95% UTL analysis

95% UTL calculated based on Background Statistics for Reinjection Zone (A-C Intervals)

using MW8-1ABC, MW8-2ABC, MW8-3ABC, P1-U,UM,LM data from Dec 13/Jan 14 and Aprl4

Nitrogen,
Well ID Boron Chloride Chromium VI Fluoride Nitrate Sulfate TDS
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Basin Plan Objective 0.5 100 10* 2%* 10 100 600
Reinjection 95% UTL 0.188 94 0.012 0.38 22 222 1,187

UTL Data Distribution

Approx. Gamma
Distribution at

Nonparametric
Upper Limits for

Nonparametric
Upper Limits for

Normal at 5%

Normal at 5%

Normal at 5%

Normal at 5%

5% sig. level BTV BTV sig. level sig. level sig. level sig. level
Flow weighted average 0.088 71 0.0041 0.24 10 152 711
(S-5, S-6)
Flow weighted average 0.102 76 0.0038 0.24 10 168 757
(S-5, S-6, S-7)
Flow weighted average 0.212 91 0.0035 0.25 12 220 925
(S-9, S-10, S-11)
Flow weighted average 0.134 81 0.0037 0.24 10 183 807

(S-5, -6, 5-7, $-9, 5-10, 5-11)

* = Proposed CA MCL

** = CA Primary MCL

= below Reinjection Zone 95% UTL
= above Reinjection Zone 95% UTL but less than Basin Plan Objective
= above Reinjection Zone 95% UTL and above Basin Plan Objective
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UCL Statistics for Uncensored Full Data Sets

1
2

3 User Selected Options

4 Date/Time of Computation [8/12/2014 3:43:20 PM

5 From File |Boron_e.xls

6 Full Precision |OFF

7 Confidence Coefficient |95%

8 Number of Bootstrap Operations |2000

9

10

1 Boron (mw8-1,2,3,pi (a,b,c))

12

13 General Statistics

14 Total Number of Observations| 24 Number of Distinct Observations| 20

15 Number of Missing Observations 0

16 Minimum| 0.033 Mean| 0.0742
17 Maximum 0.16 Median| 0.059
18 SD| 0.0413 Std. Error of Mean| 0.00843
19 Coefficient of Variation 0.557 Skewness 1.184
20

21 Normal GOF Test

29 Shapiro Wilk Test Statistic 0.814 Shapiro Wilk GOF Test

23 5% Shapiro Wilk Critical Value 0.916 Data Not Normal at 5% Significance Level

o Lilliefors Test Statistic 0.181 Lilliefors GOF Test

25 5% Lilliefors Critical Value 0.181 Data Not Normal at 5% Significance Level

26 Data Not Normal at 5% Significance Level

27

28 Assuming Normal Distribution

29 95% Normal UCL 95% UCLs (Adjusted for Skewness)

30 95% Student's-t UCL| 0.0887 95% Adjusted-CLT UCL (Chen-1995)|  0.0903
31 95% Modified-t UCL (Johnson-1978)|  0.089
32

33 Gamma GOF Test

34 A-D Test Statistic 0.943 Anderson-Darling Gamma GOF Test

35 5% A-D Critical Value 0.749 Data Not Gamma Distributed at 5% Significance Level

36 K-S Test Statistic/  0.175 Kolmogrov-Smirnoff Gamma GOF Test

37 5% K-S Critical Value 0.179 Detected data appear Gamma Distributed at 5% Significance Level
38 Detected data follow Appr. Gamma Distribution at 5% Significance Level

39

40 Gamma Statistics

41 k hat (MLE) 4.045 k star (bias corrected MLE) 3.567
42 Theta hat (MLE)| 0.0183 Theta star (bias corrected MLE)|  0.0208
43 nu hat (MLE)| 194.2 nu star (bias corrected)| 171.2
44 MLE Mean (bias corrected)| 0.0742 MLE Sd (bias corrected)| 0.0393
45 Approximate Chi Square Value (0.05)| 142

46 Adjusted Level of Significance‘ 0.0392 Adjusted Chi Square Value| 140.1
47

48 Assuming Gamma Distribution

49 95% Approximate Gamma UCL (use when n>=50)‘ 0.0895 95% Adjusted Gamma UCL (use when n<50)| 0.0907
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51 Lognormal GOF Test
52 Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Lognormal GOF Test
53 5% Shapiro Wilk Critical Value 0.916 Data Not Lognormal at 5% Significance Level
54 Lilliefors Test Statistic 0.16 Lilliefors Lognormal GOF Test
55 5% Lilliefors Critical Value 0.181 Data appear Lognormal at 5% Significance Level
56 Data appear Approximate Lognormal at 5% Significance Level
57
58 Lognormal Statistics
59 Minimum of Logged Data| -3.411 Mean of logged Data| -2.73
60 Maximum of Logged Data| -1.833 SD of logged Data 0.502
61
62 Assuming Lognormal Distribution
63 95% H-UCL| 0.0911 90% Chebyshev (MVUE) UCL| 0.0971
64 95% Chebyshev (MVUE) UCL 0.108 97.5% Chebyshev (MVUE) UCL 0.123
65 99% Chebyshev (MVUE) UCL 0.152
66
67 Nonparametric Distribution Free UCL Statistics
68 Data appear to follow a Discernible Distribution at 5% Significance Level
69
70 Nonparametric Distribution Free UCLs
71 95% CLT UCL| 0.0881 95% Jackknife UCL|  0.0887
72 95% Standard Bootstrap UCL| 0.0881 95% Bootstrap-t UCL| 0.0917
73 95% Hall's Bootstrap UCL| 0.09 95% Percentile Bootstrap UCL| 0.088
74 95% BCA Bootstrap UCL| 0.0897
75 90% Chebyshev(Mean, Sd) UCL|  0.0995 95% Chebyshev(Mean, Sd) UCL 0.111
76 97.5% Chebyshev(Mean, Sd) UCL 0.127 99% Chebyshev(Mean, Sd) UCL 0.158
77
78 Suggested UCL to Use
79 95% Adjusted Gamma UCL| 0.0907
80
81 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
82 These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
83 and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
84 For additional insight the user may want to consult a statistician.
85

86
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UCL Statistics for Uncensored Full Data Sets

1
2

3 User Selected Options

4 Date/Time of Computation [8/12/2014 3:48:50 PM

5 From File |Chloride_e.xls

6 Full Precision |OFF

7 Confidence Coefficient |95%

8 Number of Bootstrap Operations |2000

9

10

1 Chloride (mw8-1,2,3,pi (a,b,c))

12

13 General Statistics

14 Total Number of Observations| 24 Number of Distinct Observations| 22

15 Number of Missing Observations 0

16 Minimum| 33.7 Mean| 70.16
17 Maximum| 94.1 Median| 77.6
18 SD 19.24 Std. Error of Mean 3.927
19 Coefficient of Variation 0.274 Skewness| -0.477
20

21 Normal GOF Test

29 Shapiro Wilk Test Statistic 0.893 Shapiro Wilk GOF Test

23 5% Shapiro Wilk Critical Value 0.916 Data Not Normal at 5% Significance Level

o Lilliefors Test Statistic 0.185 Lilliefors GOF Test

25 5% Lilliefors Critical Value 0.181 Data Not Normal at 5% Significance Level

26 Data Not Normal at 5% Significance Level

27

28 Assuming Normal Distribution

29 95% Normal UCL 95% UCLs (Adjusted for Skewness)

30 95% Student's-t UCL| 76.89 95% Adjusted-CLT UCL (Chen-1995)| 76.21
31 95% Modified-t UCL (Johnson-1978)|  76.82
32

33 Gamma GOF Test

34 A-D Test Statistic 1.152 Anderson-Darling Gamma GOF Test

35 5% A-D Critical Value 0.744 Data Not Gamma Distributed at 5% Significance Level

36 K-S Test Statistic/  0.209 Kolmogrov-Smirnoff Gamma GOF Test

37 5% K-S Critical Value 0.178 Data Not Gamma Distributed at 5% Significance Level

38 Data Not Gamma Distributed at 5% Significance Level

39

40 Gamma Statistics

41 k hat (MLE) 12.01 k star (bias corrected MLE) 10.53
42 Theta hat (MLE) 5.843 Theta star (bias corrected MLE) 6.66
43 nu hat (MLE)| 576.3 nu star (bias corrected)| 505.6
44 MLE Mean (bias corrected)| 70.16 MLE Sd (bias corrected)| 21.62
45 Approximate Chi Square Value (0.05)| 454.5
46 Adjusted Level of Significance‘ 0.0392 Adjusted Chi Square Value| 451.1
47

48 Assuming Gamma Distribution

49 95% Approximate Gamma UCL (use when n>=50))‘ 78.05 95% Adjusted Gamma UCL (use when n<50)| 78.64
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51 Lognormal GOF Test
52 Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Lognormal GOF Test
53 5% Shapiro Wilk Critical Value 0.916 Data Not Lognormal at 5% Significance Level
54 Lilliefors Test Statistic 0.216 Lilliefors Lognormal GOF Test
55 5% Lilliefors Critical Value 0.181 Data Not Lognormal at 5% Significance Level
56 Data Not Lognormal at 5% Significance Level
57
58 Lognormal Statistics
59 Minimum of Logged Data 3.517 Mean of logged Data 4.209
60 Maximum of Logged Data 4.544 SD of logged Data 0.31
61
62 Assuming Lognormal Distribution
63 95% H-UCL| 79.42 90% Chebyshev (MVUE) UCL| 83.98
64 95% Chebyshev (MVUE) UCL| 90.12 97.5% Chebyshev (MVUE) UCL| 98.65
65 99% Chebyshev (MVUE) UCL| 115.4
66
67 Nonparametric Distribution Free UCL Statistics
68 Data do not follow a Discernible Distribution (0.05)
69
70 Nonparametric Distribution Free UCLs
71 95% CLT UCL| 76.62 95% Jackknife UCL| 76.89
72 95% Standard Bootstrap UCL| 76.39 95% Bootstrap-t UCL| 76.4
73 95% Hall's Bootstrap UCL| 76.28 95% Percentile Bootstrap UCL| 76.59
74 95% BCA Bootstrap UCL| 76.33
75 90% Chebyshev(Mean, Sd) UCL| 81.94 95% Chebyshev(Mean, Sd) UCL| 87.27
76 97.5% Chebyshev(Mean, Sd) UCL| 94.68 99% Chebyshev(Mean, Sd) UCL| 109.2
77
78 Suggested UCL to Use
79 95% Student's-t UCL| 76.89 or 95% Modified-t UCL| 76.82
80
81 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
82 These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
83 and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
84 For additional insight the user may want to consult a statistician.
85
86 Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be
87 reliable. Chen's and Johnson's methods provide adjustments for positvely skewed data sets.
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UCL Statistics for Uncensored Full Data Sets

1
2

3 User Selected Options

4 Date/Time of Computation [8/12/2014 4:08:32 PM

5 From File |CrVI_e.xIs

6 Full Precision |OFF

7 Confidence Coefficient |95%

8 Number of Bootstrap Operations |2000

9

10

1 Cr VI (mw8-1,2,3,pi (a,b,c))

12

13 General Statistics

14 Total Number of Observations| 24 Number of Distinct Observations| 21

15 Number of Missing Observations 0

16 Minimum |1.2000E-5 Mean| 0.00559
17 Maximum| 0.012 Median| 0.0044
18 SD| 0.00311 Std. Error of Mean |6.3481E-4
19 Coefficient of Variation 0.556 Skewness 0.736
20

21 Normal GOF Test

29 Shapiro Wilk Test Statistic 0.905 Shapiro Wilk GOF Test

23 5% Shapiro Wilk Critical Value 0.916 Data Not Normal at 5% Significance Level

o Lilliefors Test Statistic 0.184 Lilliefors GOF Test

25 5% Lilliefors Critical Value 0.181 Data Not Normal at 5% Significance Level

26 Data Not Normal at 5% Significance Level

27

28 Assuming Normal Distribution

29 95% Normal UCL 95% UCLs (Adjusted for Skewness)

30 95% Student's-t UCL| 0.00668 95% Adjusted-CLT UCL (Chen-1995)| 0.00674
31 95% Modified-t UCL (Johnson-1978)| 0.0067
32

33 Gamma GOF Test

34 A-D Test Statistic 1.501 Anderson-Darling Gamma GOF Test

35 5% A-D Critical Value 0.759 Data Not Gamma Distributed at 5% Significance Level

36 K-S Test Statistic/  0.265 Kolmogrov-Smirnoff Gamma GOF Test

37 5% K-S Critical Value 0.181 Data Not Gamma Distributed at 5% Significance Level

38 Data Not Gamma Distributed at 5% Significance Level

39

40 Gamma Statistics

41 k hat (MLE) 1.709 k star (bias corrected MLE) 1.524
42 Theta hat (MLE)| 0.00327 Theta star (bias corrected MLE)| 0.00367
43 nu hat (MLE)| 82.05 nu star (bias corrected)| 73.13
44 MLE Mean (bias corrected)| 0.00559 MLE Sd (bias corrected)| 0.00453
45 Approximate Chi Square Value (0.05)| 54.44
46 Adjusted Level of Significance‘ 0.0392 Adjusted Chi Square Value| 53.3
47

48 Assuming Gamma Distribution

49 95% Approximate Gamma UCL (use when n>=50))‘ 0.00751 95% Adjusted Gamma UCL (use when n<50)| 0.00767
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51 Lognormal GOF Test
52 Shapiro Wilk Test Statistic 0.53 Shapiro Wilk Lognormal GOF Test
53 5% Shapiro Wilk Critical Value 0.916 Data Not Lognormal at 5% Significance Level
54 Lilliefors Test Statistic 0.358 Lilliefors Lognormal GOF Test
55 5% Lilliefors Critical Value 0.181 Data Not Lognormal at 5% Significance Level
56 Data Not Lognormal at 5% Significance Level
57
58 Lognormal Statistics
59 Minimum of Logged Data| -11.33 Mean of logged Data| -5.507
60 Maximum of Logged Data| -4.423 SD of logged Data 1.322
61
62 Assuming Lognormal Distribution
63 95% H-UCL| 0.0222 90% Chebyshev (MVUE) UCL| 0.018
64 95% Chebyshev (MVUE) UCL| 0.022 97.5% Chebyshev (MVUE) UCL| 0.0276
65 99% Chebyshev (MVUE) UCL| 0.0385
66
67 Nonparametric Distribution Free UCL Statistics
68 Data do not follow a Discernible Distribution (0.05)
69
70 Nonparametric Distribution Free UCLs
71 95% CLT UCL| 0.00664 95% Jackknife UCL| 0.00668
72 95% Standard Bootstrap UCL| 0.00663 95% Bootstrap-t UCL| 0.00689
73 95% Hall's Bootstrap UCL| 0.00674 95% Percentile Bootstrap UCL| 0.00659
74 95% BCA Bootstrap UCL| 0.00673
75 90% Chebyshev(Mean, Sd) UCL| 0.0075 95% Chebyshev(Mean, Sd) UCL| 0.00836
76 97.5% Chebyshev(Mean, Sd) UCL| 0.00956 99% Chebyshev(Mean, Sd) UCL| 0.0119
77
78 Suggested UCL to Use
79 95% Chebyshev (Mean, Sd) UCL| 0.00836
80
81 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
82 These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
83 and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
84 For additional insight the user may want to consult a statistician.
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1 UCL Statistics for Data Sets with Non-Detects
2
3 User Selected Options
4 Date/Time of Computation [8/12/2014 4:11:24 PM
5 From File |Flouride_e.xls
6 Full Precision |OFF
7 Confidence Coefficient |95%
8 Number of Bootstrap Operations |2000
9
10 Fluoride (mw8-1,2,3,pi (a,b,c))
11
12 General Statistics
13 Total Number of Observations| 24 Number of Distinct Observations| 10
14 Number of Detects| 14 Number of Non-Detects| 10
15 Number of Distinct Detects| 10 Number of Distinct Non-Detects 1
16 Minimum Detect 0.17 Minimum Non-Detect 0.25
17 Maximum Detect 0.38 Maximum Non-Detect 0.25
18 Variance Detects| 0.00279 Percent Non-Detects| 41.67%
19 Mean Detects 0.279 SD Detects| 0.0528
20 Median Detects 0.275 CV Detects 0.189
21 Skewness Detects| -0.172 Kurtosis Detects 0.731
29 Mean of Logged Detects| -1.293 SD of Logged Detects 0.201
23
o Normal GOF Test on Detects Only
25 Shapiro Wilk Test Statistic 0.975 Shapiro Wilk GOF Test
26 5% Shapiro Wilk Critical Value 0.874 Detected Data appear Normal at 5% Significance Level
27 Lilliefors Test Statistic 0.147 Lilliefors GOF Test
28 5% Lilliefors Critical Value 0.237 Detected Data appear Normal at 5% Significance Level
29 Detected Data appear Normal at 5% Significance Level
30
31 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
32 Mean 0.242 Standard Error of Mean| 0.0144
33 SD| 0.0601 95% KM (BCA) UCL 0.278
34 95% KM (t) UCL 0.267 95% KM (Percentile Bootstrap) UCL 0.278
35 95% KM (z) UCL 0.266 95% KM Bootstrap t UCL 0.268
36 90% KM Chebyshev UCL 0.285 95% KM Chebyshev UCL 0.305
37 97.5% KM Chebyshev UCL 0.332 99% KM Chebyshev UCL 0.385
38
39 Gamma GOF Tests on Detected Observations Only
40 A-D Test Statistic 0.327 Anderson-Darling GOF Test
41 5% A-D Critical Value 0.734 Detected data appear Gamma Distributed at 5% Significance Level
42 K-S Test Statistic 0.169 Kolmogrov-Smirnoff GOF
43 5% K-S Critical Value 0.228 Detected data appear Gamma Distributed at 5% Significance Level
44 Detected data appear Gamma Distributed at 5% Significance Level
45
46 Gamma Statistics on Detected Data Only
47 k hat (MLE)| 28.07 k star (bias corrected MLE)| 22.1
48 Theta hat (MLE)| 0.00995 Theta star (bias corrected MLE)| 0.0126
49 nu hat (MLE)| 785.9 nu star (bias corrected)| 618.8
50 MLE Mean (bias corrected) 0.279 MLE Sd (bias corrected)| 0.0594
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51
52 Gamma Kaplan-Meier (KM) Statistics
53 k hat (KM)| 16.2 nu hat (KM)| 777.8
54 Approximate Chi Square Value (777.83, a)| 714.1 Adjusted Chi Square Value (777.83, )| 709.8
55 95% Gamma Approximate KM-UCL (use when n>=50) 0.264 95% Gamma Adjusted KM-UCL (use when n<50) 0.265
56
57 Gamma ROS Statistics using Imputed Non-Detects
58 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
59 GROS may not be used when kstar of detected data is small such as < 0.1
60 For such situations, GROS method tends to yield inflated values of UCLs and BTVs
61 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
62 Minimum 0.133 Mean 0.242
63 Maximum 0.38 Median 0.24
64 SD| 0.0635 cv 0.263
65 k hat (MLE)| 14.88 k star (bias corrected MLE)| 13.05
66 Theta hat (MLE)| 0.0162 Theta star (bias corrected MLE)| 0.0185
67 nu hat (MLE)| 714.3 nu star (bias corrected)| 626.4
68 MLE Mean (bias corrected) 0.242 MLE Sd (bias corrected)| 0.0669
69 Adjusted Level of Significance (8)| 0.0392
70 Approximate Chi Square Value (626.38, a)| 569.3 Adjusted Chi Square Value (626.38, B)| 565.5
71 95% Gamma Approximate UCL (use when n>=50) 0.266 95% Gamma Adjusted UCL (use when n<50) 0.268
72
73 Lognormal GOF Test on Detected Observations Only
74 Shapiro Wilk Test Statistic 0.942 Shapiro Wilk GOF Test
75 5% Shapiro Wilk Critical Value 0.874 Detected Data appear Lognormal at 5% Significance Level
76 Lilliefors Test Statistic 0.183 Lilliefors GOF Test
77 5% Lilliefors Critical Value 0.237 Detected Data appear Lognormal at 5% Significance Level
78 Detected Data appear Lognormal at 5% Significance Level
79
80 Lognormal ROS Statistics Using Imputed Non-Detects
81 Mean in Original Scale 0.243 Mean in Log Scale| -1.444
82 SD in Original Scale|  0.0612 SD in Log Scale 0.253
83 95% t UCL (assumes normality of ROS data) 0.265 95% Percentile Bootstrap UCL 0.264
84 95% BCA Bootstrap UCL 0.264 95% Bootstrap t UCL 0.266
85 95% H-UCL (Log ROS) 0.268
86
87 UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
88 KM Mean (logged)| -1.449 95% H-UCL (KM -Log) 0.265
89 KM SD (logged) 0.246 95% Critical H Value (KM-Log) 1.792
90 KM Standard Error of Mean (logged)| 0.0629
91
92 DL/2 Statistics
93 DL/2 Normal DL/2 Log-Transformed
94 Mean in Original Scale 0.215 Mean in Log Scale| -1.621
95 SD in Original Scale| 0.0873 SD in Log Scale 0.424
9% 95% t UCL (Assumes normality) 0.246 95% H-Stat UCL 0.256
97 DL/2 is not a recommended method, provided for comparisons and historical reasons
98
99 Nonparametric Distribution Free UCL Statistics

100

Detected Data appear Normal Distributed at 5% Significance Level
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101
102 Suggested UCL to Use
103 95% KM (t) UCL‘ 0.267 95% KM (Percentile Bootstrap) UCL 0.278
104
105 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
106 Recommendations are based upon data size, data distribution, and skewness.
107 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
108 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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1 UCL Statistics for Data Sets with Non-Detects
2
3 User Selected Options
4 Date/Time of Computation [8/12/2014 4:13:09 PM
5 From File |NO3_d.xls
6 Full Precision |OFF
7 Confidence Coefficient |95%
8 Number of Bootstrap Operations |2000
9
10 Nitrate (mw8-1,2,3,pi (a,b,c))
11
12 General Statistics
13 Total Number of Observations| 24 Number of Distinct Observations| 24
14 Number of Detects| 23 Number of Non-Detects 1
15 Number of Distinct Detects| 23 Number of Distinct Non-Detects 1
16 Minimum Detect 7.8 Minimum Non-Detect 0.25
17 Maximum Detect| 17.4 Maximum Non-Detect 0.25
18 Variance Detects 8.111 Percent Non-Detects 4.167%
19 Mean Detects 13.75 SD Detects 2.848
20 Median Detects 141 CV Detects 0.207
21 Skewness Detects| -0.535 Kurtosis Detects| -0.792
29 Mean of Logged Detects 2.598 SD of Logged Detects 0.227
23
o Normal GOF Test on Detects Only
25 Shapiro Wilk Test Statistic 0.937 Shapiro Wilk GOF Test
26 5% Shapiro Wilk Critical Value 0.914 Detected Data appear Normal at 5% Significance Level
27 Lilliefors Test Statistic 0.13 Lilliefors GOF Test
28 5% Lilliefors Critical Value 0.185 Detected Data appear Normal at 5% Significance Level
29 Detected Data appear Normal at 5% Significance Level
30
31 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
32 Mean 13.19 Standard Error of Mean 0.8
33 SD 3.835 95% KM (BCA) UCL| 14.3
34 95% KM (t) UCL| 14.56 95% KM (Percentile Bootstrap) UCL| 14.4
35 95% KM (z) UCL| 145 95% KM Bootstrap t UCL| 14.36
36 90% KM Chebyshev UCL| 15.59 95% KM Chebyshev UCL| 16.67
37 97.5% KM Chebyshev UCL| 18.18 99% KM Chebyshev UCL| 21.15
38
39 Gamma GOF Tests on Detected Observations Only
40 A-D Test Statistic 0.641 Anderson-Darling GOF Test
41 5% A-D Critical Value 0.742 Detected data appear Gamma Distributed at 5% Significance Level
42 K-S Test Statistic 0.143 Kolmogrov-Smirnoff GOF
43 5% K-S Critical Value 0.181 Detected data appear Gamma Distributed at 5% Significance Level
44 Detected data appear Gamma Distributed at 5% Significance Level
45
46 Gamma Statistics on Detected Data Only
47 k hat (MLE)| 21.84 k star (bias corrected MLE) 19.02
48 Theta hat (MLE) 0.63 Theta star (bias corrected MLE) 0.723
49 nu hat (MLE)| 1004 nu star (bias corrected)| 874.7
50 MLE Mean (bias corrected) 13.75 MLE Sd (bias corrected) 3.153
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51
52 Gamma Kaplan-Meier (KM) Statistics
53 k hat (KM)| 11.82 nu hat (KM)| 567.3
54 Approximate Chi Square Value (567.31, a)| 513.1 Adjusted Chi Square Value (567.31, )| 509.4
55 95% Gamma Approximate KM-UCL (use when n>=50)| 14.58 95% Gamma Adjusted KM-UCL (use when n<50)| 14.68
56
57 Gamma ROS Statistics using Imputed Non-Detects
58 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
59 GROS may not be used when kstar of detected data is small such as < 0.1
60 For such situations, GROS method tends to yield inflated values of UCLs and BTVs
61 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
62 Minimum 7.8 Mean| 13.5
63 Maximum| 17.4 Median| 13.85
64 SD 3.037 cv 0.225
65 k hat (MLE)| 18.34 k star (bias corrected MLE)| 16.08
66 Theta hat (MLE) 0.736 Theta star (bias corrected MLE) 0.84
67 nu hat (MLE)| 880.4 nu star (bias corrected)| 771.7
68 MLE Mean (bias corrected) 13.5 MLE Sd (bias corrected) 3.367
69 Adjusted Level of Significance (8)| 0.0392
70 Approximate Chi Square Value (771.70, a)| 708.2 Adjusted Chi Square Value (771.70, B)| 704
71 95% Gamma Approximate UCL (use when n>=50) 14.71 95% Gamma Adjusted UCL (use when n<50) 14.8
72
73 Lognormal GOF Test on Detected Observations Only
74 Shapiro Wilk Test Statistic 0.909 Shapiro Wilk GOF Test
75 5% Shapiro Wilk Critical Value 0.914 Detected Data Not Lognormal at 5% Significance Level
76 Lilliefors Test Statistic 0.144 Lilliefors GOF Test
77 5% Lilliefors Critical Value 0.185 Detected Data appear Lognormal at 5% Significance Level
78 Detected Data appear Approximate Lognormal at 5% Significance Level
79
80 Lognormal ROS Statistics Using Imputed Non-Detects
81 Mean in Original Scale 13.5 Mean in Log Scale 2.575
82 SD in Original Scale 3.037 SD in Log Scale 0.248
83 95% t UCL (assumes normality of ROS data) 14.56 95% Percentile Bootstrap UCL| 14.47
84 95% BCA Bootstrap UCL| 14.44 95% Bootstrap t UCL| 14.53
85 95% H-UCL (Log ROS)| 14.86
86
87 UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
88 KM Mean (logged) 2432 95% H-UCL (KM -Log)| 23.85
89 KM SD (logged) 0.825 95% Critical H Value (KM-Log) 2.321
90 KM Standard Error of Mean (logged) 0.172
91
92 DL/2 Statistics
93 DL/2 Normal DL/2 Log-Transformed
94 Mean in Original Scale 13.18 Mean in Log Scale 2.403
95 SD in Original Scale 3.936 SD in Log Scale 0.98
9% 95% t UCL (Assumes normality) 14.56 95% H-Stat UCL| 29.88
97 DL/2 is not a recommended method, provided for comparisons and historical reasons
98
99 Nonparametric Distribution Free UCL Statistics

100

Detected Data appear Normal Distributed at 5% Significance Level
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101
102 Suggested UCL to Use
103 95% KM (t) UCL‘ 14.56 95% KM (Percentile Bootstrap) UCL| 14.4
104
105 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
106 Recommendations are based upon data size, data distribution, and skewness.
107 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
108 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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A ] B | c_ | D | E | F | G ] H | [ J [ K L
1 UCL Statistics for Uncensored Full Data Sets
2
3 User Selected Options
4 Date/Time of Computation [8/12/2014 4:14:53 PM
5 From File |SO4_e.xls
6 Full Precision |OFF
7 Confidence Coefficient |95%
8 Number of Bootstrap Operations |2000
9
10
1 Sulfate (mw8-1,2,3,pi (a,b,c))
12
13 General Statistics
14 Total Number of Observations| 24 Number of Distinct Observations| 22
15 Number of Missing Observations 0
16 Minimum| 58.5 Mean| 129.6
17 Maximum| 206 Median| 130.5
18 SD| 40.17 Std. Error of Mean 8.199
19 Coefficient of Variation 0.31 Skewness| 0.0341
20
21 Normal GOF Test
29 Shapiro Wilk Test Statistic 0.967 Shapiro Wilk GOF Test
23 5% Shapiro Wilk Critical Value 0.916 Data appear Normal at 5% Significance Level
o Lilliefors Test Statistic 0.114 Lilliefors GOF Test
25 5% Lilliefors Critical Value 0.181 Data appear Normal at 5% Significance Level
26 Data appear Normal at 5% Significance Level
27
28 Assuming Normal Distribution
29 95% Normal UCL 95% UCLs (Adjusted for Skewness)
30 95% Student's-t UCL| 143.7 95% Adjusted-CLT UCL (Chen-1995)| 143.2
31 95% Modified-t UCL (Johnson-1978)| 143.7
32
33 Gamma GOF Test
34 A-D Test Statistic 0.41 Anderson-Darling Gamma GOF Test
35 5% A-D Critical Value 0.744 Detected data appear Gamma Distributed at 5% Significance Level
36 K-S Test Statistic/  0.119 Kolmogrov-Smirnoff Gamma GOF Test
37 5% K-S Critical Value 0.178 Detected data appear Gamma Distributed at 5% Significance Level
38 Detected data appear Gamma Distributed at 5% Significance Level
39
40 Gamma Statistics
41 k hat (MLE) 9.916 k star (bias corrected MLE) 8.704
42 Theta hat (MLE) 13.07 Theta star (bias corrected MLE) 14.89
43 nu hat (MLE)| 476 nu star (bias corrected)| 417.8
44 MLE Mean (bias corrected)| 129.6 MLE Sd (bias corrected)| 43.93
45 Approximate Chi Square Value (0.05)| 371.4
46 Adjusted Level of Significance‘ 0.0392 Adjusted Chi Square Value| 368.3
47
48 Assuming Gamma Distribution
49 95% Approximate Gamma UCL (use when n>=50))‘ 145.8 95% Adjusted Gamma UCL (use when n<50)| 147
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51 Lognormal GOF Test
52 Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Lognormal GOF Test
53 5% Shapiro Wilk Critical Value 0.916 Data appear Lognormal at 5% Significance Level
54 Lilliefors Test Statistic 0.133 Lilliefors Lognormal GOF Test
55 5% Lilliefors Critical Value 0.181 Data appear Lognormal at 5% Significance Level
56 Data appear Lognormal at 5% Significance Level
57
58 Lognormal Statistics
59 Minimum of Logged Data 4.069 Mean of logged Data 4.813
60 Maximum of Logged Data 5.328 SD of logged Data 0.338
61
62 Assuming Lognormal Distribution
63 95% H-UCL| 148.6 90% Chebyshev (MVUE) UCL| 157.5
64 95% Chebyshev (MVUE) UCL| 170 97.5% Chebyshev (MVUE) UCL| 187.3
65 99% Chebyshev (MVUE) UCL| 221.2
66
67 Nonparametric Distribution Free UCL Statistics
68 Data appear to follow a Discernible Distribution at 5% Significance Level
69
70 Nonparametric Distribution Free UCLs
71 95% CLT UCL| 143.1 95% Jackknife UCL| 143.7
72 95% Standard Bootstrap UCL| 142.9 95% Bootstrap-t UCL| 143.3
73 95% Hall's Bootstrap UCL| 143.9 95% Percentile Bootstrap UCL| 142.7
74 95% BCA Bootstrap UCL| 143.4
75 90% Chebyshev(Mean, Sd) UCL| 154.2 95% Chebyshev(Mean, Sd) UCL| 165.3
76 97.5% Chebyshev(Mean, Sd) UCL| 180.8 99% Chebyshev(Mean, Sd) UCL| 211.2
77
78 Suggested UCL to Use
79 95% Student's-t UCL| 143.7
80
81 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
82 These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
83 and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
84 For additional insight the user may want to consult a statistician.
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1 UCL Statistics for Uncensored Full Data Sets
2
3 User Selected Options
4 Date/Time of Computation [8/12/2014 4:16:36 PM
5 From File |TDS_e.xls
6 Full Precision |OFF
7 Confidence Coefficient |95%
8 Number of Bootstrap Operations |2000
9
10
1 TDS (mw8-1,2,3,pi (a,b,c))
12
13 General Statistics
14 Total Number of Observations| 24 Number of Distinct Observations| 23
15 Number of Missing Observations 0
16 Minimum| 339 Mean| 758.8
17 Maximum| 1000 Median| 793
18 SD| 185.5 Std. Error of Mean| 37.86
19 Coefficient of Variation 0.244 Skewness| -0.571
20
21 Normal GOF Test
29 Shapiro Wilk Test Statistic 0.926 Shapiro Wilk GOF Test
23 5% Shapiro Wilk Critical Value 0.916 Data appear Normal at 5% Significance Level
o Lilliefors Test Statistic 0.139 Lilliefors GOF Test
25 5% Lilliefors Critical Value 0.181 Data appear Normal at 5% Significance Level
26 Data appear Normal at 5% Significance Level
27
28 Assuming Normal Distribution
29 95% Normal UCL 95% UCLs (Adjusted for Skewness)
30 95% Student's-t UCL| 823.6 95% Adjusted-CLT UCL (Chen-1995)| 816.3
31 95% Modified-t UCL (Johnson-1978)| 822.9
32
33 Gamma GOF Test
34 A-D Test Statistic 0.794 Anderson-Darling Gamma GOF Test
35 5% A-D Critical Value 0.743 Data Not Gamma Distributed at 5% Significance Level
36 K-S Test Statistic,  0.15 Kolmogrov-Smirnoff Gamma GOF Test
37 5% K-S Critical Value 0.178 Detected data appear Gamma Distributed at 5% Significance Level
38 Detected data follow Appr. Gamma Distribution at 5% Significance Level
39
40 Gamma Statistics
41 k hat (MLE) 14.9 k star (bias corrected MLE) 13.07
42 Theta hat (MLE)| 50.92 Theta star (bias corrected MLE)| 58.07
43 nu hat (MLE)| 715.3 nu star (bias corrected)| 627.2
44 MLE Mean (bias corrected)| 758.8 MLE Sd (bias corrected)| 209.9
45 Approximate Chi Square Value (0.05)| 570.1
46 Adjusted Level of Significance‘ 0.0392 Adjusted Chi Square Value| 566.3
47
48 Assuming Gamma Distribution
49 95% Approximate Gamma UCL (use when n>=50))‘ 834.7 95% Adjusted Gamma UCL (use when n<50)| 840.4
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51 Lognormal GOF Test
52 Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Lognormal GOF Test
53 5% Shapiro Wilk Critical Value 0.916 Data Not Lognormal at 5% Significance Level
54 Lilliefors Test Statistic 0.154 Lilliefors Lognormal GOF Test
55 5% Lilliefors Critical Value 0.181 Data appear Lognormal at 5% Significance Level
56 Data appear Approximate Lognormal at 5% Significance Level
57
58 Lognormal Statistics
59 Minimum of Logged Data 5.826 Mean of logged Data 6.598
60 Maximum of Logged Data 6.908 SD of logged Data 0.279
61
62 Assuming Lognormal Distribution
63 95% H-UCL| 847.5 90% Chebyshev (MVUE) UCL| 893.2
64 95% Chebyshev (MVUE) UCL| 952.9 97.5% Chebyshev (MVUE) UCL| 1036
65 99% Chebyshev (MVUE) UCL| 1199
66
67 Nonparametric Distribution Free UCL Statistics
68 Data appear to follow a Discernible Distribution at 5% Significance Level
69
70 Nonparametric Distribution Free UCLs
71 95% CLT UCL| 821 95% Jackknife UCL| 823.6
72 95% Standard Bootstrap UCL| 819.6 95% Bootstrap-t UCL| 817.2
73 95% Hall's Bootstrap UCL| 817.5 95% Percentile Bootstrap UCL| 817
74 95% BCA Bootstrap UCL| 815.4
75 90% Chebyshev(Mean, Sd) UCL| 872.3 95% Chebyshev(Mean, Sd) UCL| 923.8
76 97.5% Chebyshev(Mean, Sd) UCL| 995.2 99% Chebyshev(Mean, Sd) UCL| 1135
77
78 Suggested UCL to Use
79 95% Student's-t UCL| 823.6
80
81 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
82 These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
83 and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
84 For additional insight the user may want to consult a statistician.
85
86 Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be
87 reliable. Chen's and Johnson's methods provide adjustments for positvely skewed data sets.
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TABLE 2
"Effluent" versus 95% UCL

PVOU Extraction Zone Analysis
95% UCL calculated for Reinjection Zone (A-C Intervals)
using MW8-1ABC, MW8-2ABC, MW8-3ABC, P1-U,UM,LM data from Dec 13/Jan 14 and Aprl4

Nitrogen,
Well ID Boron Chloride Chromium VI Fluoride Nitrate Sulfate TDS
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Basin Plan Objective 0.5 100 10* 2%* 10 100 600
Reinjection 95% UCL 0.091 77 0.008 0.28 15 144 824
UCL Data Distribution

95% Adjusted| 95% Student's-t| 95% Chebyshev 95% KM (t) 95% KM (t)[95% Student's-|95% Student's-

Gamma UCL UCL| (Mean, Sd) UCL UCL UCL t UCL t UCL

Flow weighted average 0.088 71 0.0041 0.24 10 152 711
(S-5, S-6)
Flow weighted average 0.102 76 0.0038 0.24 10 168 757
(S-5, S-6, S-7)
Flow weighted average 0.212 91 0.0035 0.25 12 220 925
(S-9, S-10, S-11)
Flow weighted average 0.134 81 0.0037 0.24 10 183 807

(S-5, -6, S-7, S-9, 5-10, S-11)

* = Proposed CA MCL

** = CA Primary MCL

= below Reinjection Zone 95% UCL
= above Reinjection Zone 95% UCL but less than Basin Plan Objective
= above Reinjection Zone 95% UCL and above Basin Plan Objective

P:\PROJECTS\PVOU\Statistics\Baseline sampling memo\Summary FWA and 95% UCL.xIsx










TABLE 3

Individual Extraction Wells versus 95% UCL
PVOU Extraction Zone Analysis

95% UCL calculated based on Reinjection Zone (A-C Intervals)
using MW8-1ABC, MW8-2ABC, MW8-3ABC, P1-U,UM,LM data from Dec 13/Jan 14 and Aprl4

Nitrogen,
Well ID Boron Chloride Chromium VI Fluoride Nitrate Sulfate TDS
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Basin Plan Objective 0.5 100 10* 2%* 10 100 600
Reinjection 95% UCL 0.091 77 0.008 0.28 15 144 824
UCL Data Distribution

95% Adjusted| 95% Student's-t| 95% Chebyshev 95% KM (t) 95% KM (t)[95% Student's-|95% Student's-

Gamma UCL UCL| (Mean, Sd) UCL uUcCL uUcCL t UCL tUCL

Individual Well S-5 0.069 69 0.0064 0.26 10 135 671
(s-5)
Individual Well S-6 0.12 74 0.0003 0.21 8 181 778
Individual Well S-7 0.13 87 0.0034 0.24 10 199 850
Individual Well S-9 0.195 90 0.0037 0.26 12 220 903
Individual Well S-10 0.185 89 0.0044 0.25 12 212 920
Individual Well S-11 0.29 97 0.0022 0.23 12 230 995

* = Proposed CA MCL

** = CA Primary MCL

= below Reinjection Zone 95% UCL
= above Reinjection Zone 95% UCL but less than Basin Plan Objective
= above Reinjection Zone 95% UCL and above Basin Plan Objective

P:\PROJECTS\PVOU\Statistics\Baseline sampling memo\Summary individ EWs and 95% UCL.xlsx











From: Abrahams. Jennifer

To: Tom.Perina@CH2M.com; Parsons. Scott; Chavira, Raymond

Cc: bradley.barquest@utc.com; Ross. James

Subject: RE: PVOU SZN Baseline Groundwater Quality Technical Memorandum
Date: Thursday, August 21, 2014 10:14:06 AM

Attachments: Baseline memo 140820.docx

Tom,

Per your request, I've attached the Word file for the PVOU SZN Evaluations of baseline sampling
memorandum.

Regards,

Jennifer Abrahams, P.G.
Associate | Senior Hydrogeologist
Main: 916.853.1800 | Direct 916.853.4526 | Cell 916.704.4711

Tetra Tech, Inc.
2969 Prospect Park Dr. | Suite 100

From: Tom.Perina@CH2M.com [mailto: Tom.Perina@CH2M.com]

Sent: Thursday, August 21, 2014 9:13 AM

To: Parsons, Scott; Chavira.Raymond@epa.gov

Cc: bradley.barquest@utc.com; Abrahams, Jennifer; Ross, James

Subject: RE: PVOU SZN aseline Groundwater Quality Technical Memorandum

Scott,

Can you please send us the Word version of the text of this report?
Thanks,

Tom

From: Parsons, Scott [mailto:Scott.Parsons@tetratech.com]
Sent: Wednesday, August 20, 2014 5:45 PM

To: Chavira, Raymond

Cc: Perina, Tom/RIV; Bradley A Barquest (bradley.barquest@utc.com); Abrahams, Jennifer; Ross,
James

Subject: PVOU SZN aseline Groundwater Quality Technical Memorandum

Ray,

Baseline Groundwater Quality Technical Memorandum is available for download on the
Sharepoint site by using the link provided below. Hard copies and CDs will be sent out
tomorrow.
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			[bookmark: _GoBack]To:


			Raymond Chavira, United States Environmental Protection Agency


			From:


			Jennifer Abrahams, Tetra Tech





			Date


			August 21, 2014





			Subject:


			Evaluations of baseline Sampling 
Puente Valley Operable Unit
Shallow Zone North of Puente Creek








On behalf of United Technologies Corporation (UTC), Tetra Tech performed a statistical evaluation of baseline groundwater quality data collected from select groundwater monitoring wells and groundwater extraction wells associated with the Puente Valley Operable Unit (PVOU) Shallow Zone (SZ) Eastern Plume North of Puente Creek (PVOU SZN).


1.0 Background


The United States Environmental Protection Agency (USEPA) is requesting that UTC implement the PVOU SZN Interim Remedy in phases.  The purpose of Phase 1 (formerly referred to as the PVOU SZ Eastern Plume Early Action) is to initiate hydraulic containment at the toe of the PVOU SZ Eastern Plume by extracting groundwater from select PVOU SZN extraction wells, conveying the groundwater to a groundwater treatment plant that is anticipated to be constructed at 13811 Amar Road, and returning the treated groundwater to the PVOU SZ via a reinjection well(s) also located at 13811 Amar Road.  The extracted groundwater will be reinjected downgradient of the PVOU SZN extraction wells into the same aquifer zone from which it is withdrawn.


The purpose of Phase 2 activities will be to initiate applicable hydraulic containment for the remainder of the PVOU SZN Interim Remedy in accordance with PVOU Interim Record of Decision (IROD; USEPA, 1998) as amended by the Explanation of Significant Differences (ESD; USEPA, 2005).  This second and final phase is anticipated to include groundwater extraction, conveyance, treatment, and reinjection of the treated groundwater to the PVOU SZ Eastern Plume North of Puente Creek via a reinjection well(s) located at 13811 Amar Road.  As with the Phase 1 end-use, the treated extracted groundwater will be reinjected downgradient of the PVOU SZN extraction wells into the same aquifer zone from which the groundwater will be withdrawn.


2.0 Objectives


This statistical evaluation of baseline groundwater quality data was performed at the request of the USEPA to assess the following points:


· The baseline conditions of groundwater extracted from the PVOU SZ extraction wells that are anticipated to form the Interim Remedial Action system at the time the system is deemed to be Operational and Functional (O&F), and groundwater from  the reinjection zone; and


· Whether or not the long-term reinjection of treated PVOU SZ groundwater for the full duration of an O&F time frame is likely to degrade groundwater associated with the reinjection area (the receiving groundwater).


These evaluations included statistical analyses of the baseline water quality samples that have been collected to date. The baseline water quality sampling performed at the extraction and reinjection area wells consisted of two sampling events; the first sampling event occurred in December 2013/January 2014 and the second event occurred in April 2014.  Figure 1 presents the locations of the baseline water quality monitoring points including PVOU SZ extraction zone wells S-05, S-06, S-07, S-09, S-10, S-11, and the reinjection zone monitoring well clusters P-1, MW8-1, MW8-2, and MW8-3.  Each well cluster consisted of four discrete completion intervals designated as A through D.  


The baseline water quality analytical results for the two sampling events are summarized in Attachment 1.


3.0 Methodology to Assess baseline Water Quality Conditions at the PVOU SZ Extraction Wells and Reinjection Zone


The baseline conditions of the PVOU SZ extraction wells and reinjection zone were assessed to predict with confidence whether the long-term reinjection of treated PVOU SZ treated groundwater for the full duration of the O&F time frame is likely to degrade the receiving groundwater.


In accordance with Los Angeles Regional Water Quality Control Board (LARWQCB) Resolution R07-001 and Order No. R4-2007-0019, Revised General Waste Discharge Requirements for Groundwater Remediation at Petroleum Hydrocarbon Fuel, Volatile Organic Compound and/or Hexavalent Chromium Impacted Sites (File No. 01-116), treated PVOU SZ groundwater would be reinjected into the same hydrostratigraphic unit (“aquifer zone”) from which it originates (i.e., groundwater will be extracted from the PVOU SZ, treated, and returned to the PVOU SZ).  See paragraph 3, 4, and 10 of LARWQCB Resolution R07-001 and paragraph 6, 7, and 11 of Order No. R4-2007-0019.  Copies of LARWQCB Resolution R07-001 and Order No. R4-2007-0019, which are collectively referred to as the General Permit in this document, are provided as Attachment 2. 


To confirm that that the treated PVOU SZ groundwater will be returned to the same aquifer zone from which it will be withdrawn (i.e. the PVOU SZ), Tetra Tech assessed the depth of the reinjection zone in a manner consistent with the PVOU IROD as modified by the ESD.  The IROD as modified by the ESD states that “zone differentiation will be based on multiple lines of evidence, including groundwater quality data, hydraulic head data, hydrostratigraphy, and depth with respect to the upper screened intervals of the mouth of the valley (MOV) production wells (e.g. San Gabriel Valley Water Company wells B7C, B11A, and B11B and Suburban Water Systems well 147W3).  Numerical modeling may also be used to differentiate the generalized hydrostratigraphic zones.”   See page 2 of Attachment 1 to the ESD.  A copy of the ESD is provided as Attachment 3.


It is noted that the USEPA and Northrop Grumman Corporation have been updating the PVOU conceptual Site model and numerical groundwater flow model since approximately 2012, and that UTC/Carrier has not been included in the work associated with these updates.  Accordingly, this assessment of the depth of the reinjection zone has been based on the aforementioned multiple lines of evidence and the data currently available to UTC/Carrier.  


As noted above, reinjection zone monitoring well clusters P-1, MW8-1, MW8-2, and MW8-3 are constructed with four discrete completion intervals designated as A through D. The three uppermost completions (the A through C completion intervals) are screened approximately between 100 and 250 feet below ground surface (bgs).  The D interval for each of the four reinjection area well clusters is completed with a 15-foot screened interval that occurs between 300 and 325 feet bgs.  It is noted that the A through C depth intervals are situated above the upper screened intervals of the MOV production wells (e.g. San Gabriel Valley Water Company wells B7C, B11A, and B11B and Suburban Water Systems well 147W3).  Conversely, the D depth interval completions coincide with the upper screened intervals of the MOV production wells (e.g. San Gabriel Valley Water Company wells B7C, B11A, and B11B and Suburban Water Systems well 147W3).  These reinjection area well completion depth comparisons with respect to the upper screened intervals of the MOV production wells (e.g. San Gabriel Valley Water Company wells B7C, B11A, and B11B and Suburban Water Systems well 147W3) were used as an initial line of evidence (administrative assessment) concerning the vertical extent of the aquifer applicable for the long-term reinjection of treated PVOU SZ groundwater for the full duration of the O&F time frame. See page 2 of Attachment 1 to the ESD for a discussion on aquifer zone differentiation within the PVOU.  Boring logs and well completion forms for the four reinjection area well clusters are provided in Attachment 4.  


In addition to the above administrative assessment concerning the vertical extent of the aquifer applicable for the long-term reinjection of treated PVOU SZ groundwater for the full duration of the O&F time frame, the following assessments of baseline water quality data were performed as additional lines of evidence to support determination of the vertical extent of the aquifer applicable for the long-term reinjection of treated PVOU SZ groundwater for the full duration of the O&F time frame:


1. A two-sample t-test comparing inorganic water quality in the A through C depth intervals to inorganic water quality in the D depth interval (water quality);


2. Concentration ranges of inorganic constituents (water quality);


3. A Piper diagram of the April 2014 baseline water quality sampling results (water quality); 


4. Stiff diagrams of the April 2014 baseline water quality sampling results (water quality); and


5. Comparison of potentiometric surfaces of the A-C depth intervals to the D depth intervals (hydraulic head data).


3.1 Two-sample t-test Assessment


[bookmark: kanchor50]Prior to performing the two-sample t-test, the reinjection zone wells were divided into two groups, or sample sets; the results for observations from the A, B and C depth intervals are called sample set 1 and the results for observations from the D depth interval are called sample set 2.  The two-sample t-test was performed to determine if the water quality data for two populations of data, as represented by the sample sets, are statistically similar or different, with a confidence coefficient of 95% (significance level of 0.05).  The basic goal of the t-test is to determine whether there is a statistically significant difference between the two population means.  Six inorganic constituents were selected for the two sample t-test; boron, chloride, fluoride, nitrate, sulfate, and total dissolved solids (TDS). These inorganic constituents are considered to be unrelated to PVOU chemicals of concern (COCs) that define the PVOU SZ Eastern Plume. The PVOU SZN Interim Remedy consisting of groundwater extraction, treatment, and reinjection is not anticipated to change the concentrations of these inorganic constituents.  The specific t-test (Welch-Satterthwaite, Pooled, Wilcoxon-Mann-Whitney) used for comparing the populations is selected based on the population distribution (e.g., normal, log-normal, or not normal), as well as whether the percentage of non-detections are high (Gehan’s test was used if the non-detections >40%) for each inorganic constituent. The results of the t-tests are summarized in Table 1. The two-sample t-test results indicate that “sample set 1” (the A, B and C depth intervals) is statistically different from “sample set 2” (the D depth interval).


3.2 Concentration ranges of inorganic constituents


The minimum to maximum concentration ranges of the inorganic constituent analytical results for the two populations are included in Table 1.  A comparison of these data indicates that the range for the A, B and C depth intervals is significantly larger than the range for the D depth interval and the maximum concentration for five of the six constituents (boron, chloride, nitrate, sulfate, and TDS) is much greater in the A, B and C depth intervals compared to the D depth interval.  The maximum fluoride concentration is similar in the A, B, C, and D depth intervals.  This comparison indicates that water quality in the A through C depth intervals is different than water quality in the D depth interval.  


3.3 Piper diagram Assessment


A Piper diagram is a graph that displays an ionic-charge based summary of the major inorganic cation and anion ratios, as well as a hybrid graph representing the combined cation-vs-anion ratios.  Samples with different water chemistries are likely to plot in distinct areas on the Piper diagram.   Figure 2 presents the Piper diagram for the April 2014 baseline water quality sample results for the reinjection zone wells.  The anion-ternary (lower-right triangle) plot and the diamond plot (which is a matrix transformation of a graph of the anions and cations) indicate that the A, B and C depth interval samples contain a higher proportion of dissolved sulfate and chloride ions relative to bicarbonate than the D depth interval, indicating differences in water quality and as such different aquifer zones . 


3.4 Stiff diagram Assessment


A Stiff diagram is another graph that displays the major ion composition of a water sample.  This diagram is used to make visual comparisons of waters to assess if these waters are from different sources.  Figures 3, 4, 5, and 6 present the Stiff diagrams for wells clusters MW8-1. MW8-2, MW8-3, and P1, respectively.  The polygon shapes are similar for each of the screened intervals, although the calcium/carbonate + bicarbonate concentrations generally decrease with depth in each of the well clusters.  Results of the Stiff diagram analysis do not readily determine whether the water sampled from the different screened intervals originate from different sources.  Figure 7 presents the Stiff diagrams for PVOU SZ extraction wells S-05, S-06, S-07, S-08, S-09, S-10, and S-11 and the flow-weighted average (which is discussed in detail later in this memorandum) of the aforementioned anions and cations detected in these extraction wells. The shape of the polygons in Figure 7 are similar to the polygons in Figures 3 through 6, indicating that water quality associated with the extraction zone is similar to the major ion composition of the water in the reinjection zone. 


3.5 Potentiometric head Assessment


The August 2013 potentiometric head contours for the A, B and  C depth intervals and D depth interval are presented in preliminary Figures 7 and 9, respectively, from the Semiannual Comprehensive Groundwater Monitoring Report, July 2013 Shallow Zone South of Puente Creek (SZ-South), Puente Valley Operable Unit, December 20, 2013 (Orion Environmental Inc.;  Attachment 5).  These figures present the estimated groundwater flow directions, based on groundwater elevations measured in August 2013.  The inferred groundwater flow direction in the vicinity of P-1 for the A, B, and C depth intervals is northeast, while the inferred groundwater flow direction in the vicinity of P-1 for the D depth interval is west-southwest.  It is noted that numerous wells from various locations were utilized to determine the inferred potentiometric contours associated with the two intervals, and that this process may have introduced some uncertainty into the evaluation.  However, even with the potential uncertainty, these data indicate that the inferred groundwater flow directions within the A, B and C depth intervals are distinctly different from the inferred groundwater flow direction depicted in the D depth interval.


3.6 Summary of Vertical Reinjection Zone Assessment


The lines of evidence presented above indicate that within the reinjection area differences exist in potentiometric  head (inferred groundwater flow directions) and water quality data (organic and inorganic) between the A, B, and C completion intervals (which are completed above the upper screened intervals of the MOV production wells (e.g. San Gabriel Valley Water Company wells B7C, B11A, and B11B and Suburban Water Systems well 147W3) and the D completion intervals (which are completed at depths similar to the upper screened intervals of the MOV production wells (e.g. San Gabriel Valley Water Company wells B7C, B11A, and B11B and Suburban Water Systems well 147W3).  Collectively, these data support the determination that  within the reinjection area the A, B, and C depth intervals are in the same aquifer zone, and that this aquifer zone is consistent with that from which PVOU SZN groundwater will be withdrawn. Collectively, these data also support the determination that within the reinjection area the D depth intervals represent an aquifer zone that is different from that represented by the overlying A, B and C depth interval aquifer zone. 


More specifically these lines of evidence show:


· Statistically different populations of the A, B and C depth intervals compared to the D depth interval;


· Distinct ionic-charge for the A, B and C depth intervals compared to the D depth interval, as illustrated on the Piper diagram (Figure 2); 


· Results of the Stiff diagram analysis do not readily determine whether the water sampled from the different screened intervals originate from different sources.  ;


· Distinctly different inferred groundwater flow direction associated with the A, B and C depth intervals compared to the D depth interval inferred groundwater flow direction; and


· Collectively, these lines of evidence indicate that the A, B and C depth intervals of the reinjection area are distinct from the D depth interval.  The preponderance of evidence confirms that the characteristics of the aquifer zone identified with the A, B, and C depth intervals are distinct from the underlying aquifer zone identified with the D depth interval. Accordingly the reinjection of PVOU SZN treated groundwater should be limited to the A, B and C depth intervals.


4.0 Methodology to Assess Potential Impacts to Receiving Groundwater


Tetra Tech evaluated whether the return of PVOU SZN treated groundwater to the PVOU SZ is likely to result in unintended “adverse impacts” to the water quality within the reinjection zone.  In summary, this evaluation was performed by the following process;


· Establish a background threshold value (BTV) for select inorganic compounds using statistical methods based on groundwater samples collected from the A, B, and C depth intervals of reinjection area groundwater monitoring wells MW8-1, MW8-2, MW8-3, and P-1;


· Predict the water quality of the treated effluent groundwater prior to reinjection using flow-weighted averages (FWA) of the same select inorganic compounds calculated from groundwater samples collected from PVOU SZ extraction wells S-05, S-06, S-07, S-09, S-10, and S-11; and


· Compare the BTVs of each inorganic compound to the predicted effluent water quality to assess whether adverse impacts to the receiving groundwater are likely.


Neither Tetra Tech nor the USEPA were able to find precedents for such a predictive analysis of the potential impacts of reinjected treated groundwater on the receiving groundwater.  Hence, at the request of the USEPA this assessment was performed using three methods described below:


1) Method 1: The BTV was calculated using the 95% upper threshold limit (UTL) and then compared to the FWA concentration;


2) Method 2: The BTV was calculated using the 95% UTL and then compared to the concentration in each extraction well; and


3) Method 3: The BTV was calculated using the 95% upper confidence limit (UCL) of the mean and then compared to the FWA concentration;


Three extraction scenarios were evaluated by Methods 1 and 3, which included: pumping from PVOU SZ extraction well S-05 only, pumping from PVOU SZ extraction wells S-05 and S-06, and pumping from extraction wells S-05, S-06, S-07, S-09, S-10, and S-11. Method 2 only evaluated a direct comparison of inorganic concentrations at individual extractions wells to the 95% UTL. Additional details are provided below.





4.1 Method 1





Statistical analyses were performed to characterize the baseline water quality condition of the reinjection zone.  The reinjection of treated groundwater will be limited to depths equivalent to the A, B and C depth intervals.  The 95% UTL is the calculated concentration that is greater than 95% of existing and future sampled background concentrations for a particular site. The UTL generally serves to define the BTV for a given constituent, and defines the maximum constituent concentration that can be considered to be background. For a given set of concentration data with calculated sample mean ȳ and calculated sample standard deviation sy, the UTL is calculated as:


			


			(1)








In Equation (1), K is a tolerance factor that depends on the size of the data set, the level of confidence associated with reported results, and the coverage provided by the calculated UTL (i.e. 95%). Though K is calculated for large (>30) data sets, it is obtained from a table for smaller data sets.


The 95% UTL was calculated for the reinjection zone for boron, nitrates, TDS, sulfate, chloride, and selenium.  Given that background inorganic constituent concentrations are uncertain and spatially variable, the calculated UTL and associated range of background concentrations are an appropriate means of defining background concentrations. Statistics were calculated with a 95% level of confidence; note that the level of confidence is distinct from the UTL, and represents the high confidence in the calculated UTL values. The statistic is referred to as the 95-95 UTL. An outlier evaluation was performed for the reinjection zone data (Attachment 6). The nitrate dataset contained the sole identified outlier; this value was removed from the dataset prior to performing additional statistical analyses.


The data used to assess the calculated 95-95 UTL baseline water quality concentrations, or background concentrations of relevant inorganic constituents included results from 12 PVOU SZ wells (the A, B, and C depth intervals of MW8-1, MW8-2, MW8-3, and P-1) located in the reinjection zone (Figure 1).  The data included results from the two baseline water quality sampling events at each well. In accordance with the Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance (EPA, 2009), “usually, a background sample size of at least eight measurements will be needed to generate an adequate tolerance limit.  If multiple background wells are screened in equivalent hydrostratigraphic positions and the data can reasonably be combined, one should consider using pooled background data from multiple wells to increase the background sample size.”  Thus, the analytical results for 24 samples (12 wells, 2 distinct sample results for each well) were combined for the 95-95 UTL calculation.  Although results for additional sampling events (i.e., performed prior to the two baseline water quality sampling events) were available for a small subset of the wells, the additional data for the subset of wells were not included in the 95-95 UTL calculation.  It is noted that including additional sample results from a subset of wells in the dataset may result in a 95-95 UTL calculation that may: 


· Be highly correlated,


· Bias the overall mean estimate, and 


· Cause the variance to be under estimated. 


The 95-95 UTL was calculated for each inorganic compound; the third row of Table 2 presents the 95-95 UTL for the reinjection zone baseline water quality concentration.  The Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties (LA RWQCB, June 1994) identifies Water Quality Objectives for specific basins. The PVOU SZ is within the San Gabriel Valley, Main San Gabriel Basin, Eastern Area.  The Water Quality Objectives, referred to as Basin Plan Objectives (BPO) are identified in Table 3-10 of the Basin Plan.  The BPO or the California Maximum Contaminant Level (CA MCL) values for the inorganic constituents are also included in Table 2 in the first row of values.  The 95-95 UTL for three of the six constituents listed in Table 2 exceed the BPO or CA MCL values, indicating that the background concentrations of these constituents exceed the BPOs or CA MCLs. 


Flow-weighted average concentrations of the same inorganic constituents sampled from the extraction zone (wells S-05, S-06, S-07, S-09, S-10, and S-11) were calculated and compared to the respective 95-95 UTL values for the reinjection zone; the flow-weighted average values are included in Table 2.  The flow-weighted average concentrations were calculated because they are considered to be representative of the predicted effluent water that would be reinjected.  The flow-weighted average concentrations were calculated using anticipated groundwater extraction rates associated with the PVOU interim action that were  assumed to be 250 gallons per minute (gpm), 150 gpm, 200 gpm,150 gpm, 50 gpm, and 50 gpm at wells S-05, S-06, S-07, S-09, S-10, and S-11, respectively.  The flow-weighted average concentrations for the three extraction scenarios (pumping from PVOU SZ extraction well S-05 only, pumping from PVOU SZ extraction wells S-05 and S-06, and pumping from extraction wells S-05, S-06, S-07, S-09, S-10, and S-11) for all six inorganic constituents at the extraction wells are less than the respective 95-95 UTL for the reinjection zone.  


4.2 Method 2


An alternative analysis evaluated comparisons between sampled constituent concentrations (rather than the calculated flow-weighted average) and the calculated 95-95 UTL. As such, data from Individual PVOU SZ extraction wells were compared to the 95-95 UTL values calculated in method 1; this comparison is presented in Table 3.  The individual concentrations at extraction wells S-05, S-06, S-07, and S-10 are less than the respective 95-95 UTL for the reinjection zone for all constituents. In fact, the preponderance of the individual constituent concentrations are less than the respective 95-95 UTL vales for the reinjection zone, with four exceptions (at wells S-09 and S-11):


· The boron concentration at extraction well S-09 exceeded the reinjection zone boron 95-95 UTL; and


· The boron, chloride, and sulfate concentrations at extraction well S-11 exceeded the respective 95-95 UTLs.


4.3 Method 3


Tetra Tech characterized BTVs based on the 95% UCL (referred to as a UCL95) of the mean to characterize the background concentration at the reinjection zone, and compared these values to the compare the aforementioned FWAs.  A confidence interval of the mean describes the uncertainty that surrounds the mean of a particular set of data. Were numerous sets of data collected and confidence intervals calculated, the 95% confidence interval is that interval which would be calculated to contain the mean of the data set 95% of the time. The UCL95 is the upper bound of this confidence interval and, as such, is an upper bound on the mean of the data set.


The UCL95 was calculated for each of the aforementioned constituents sampled in injection zone wells. As in the case of the UTL calculations, the sole outlier in all constituent data sets (a nitrate non-detect) was omitted from the UCL95 analyses. These calculations are presented on Table 4; the only flow-weighted average concentrations that were less than the 95% UCL were those of the individual extraction well S-05.  The FWAs for the combinations of S-05 and S-06, and for S-05, S-06, S-07, S-09, S-10, and S-11 exceeded some of the 95% UCL values. 


5.0 Conclusions 


Based on the evaluations discussed above, Tetra Tech presents that following conclusions:


5.1 Vertical Reinjection Zone Assessment


· The A, B, and C depth intervals associated with the reinjection area monitoring well network are representative of the same aquifer zone that coincides with the PVOU SZ from which groundwater will be extracted during the implementation of the PVOU SZN interim remedy;


· The D depth intervals associated with the reinjection area monitoring well network represent a  different aquifer zone from that represented by the overlying  A, B, and C depth intervals; and


· Reinjection of treated PVOU SZ groundwater should be limited to the A, B, and C depth intervals associated with the reinjection area monitoring well network to comply with the General Permit substantive requirement that requires that groundwater be returned to the aquifer zone from which it is withdrawn.


5.2 Potential Adverse Impacts to Receiving Groundwater 


· Due to background conditions (i.e., not related to the PVOU), certain inorganic chemicals including nitrate, sulfate, and TDS currently exceed BPOs in both the extraction and reinjection zones.  For example, nitrate concentrations range from 6.5 to 13.4 mg/L in the extraction zone and from 4.0 to 17.3 mg/L in the reinjection zone.  The nitrate BPO is 10 mg/L.;


· Assuming that compliance with the substantive requirements of the General Permit will be based on a comparison of the 95-95 UTL for boron, chloride, fluoride, nitrate, sulfate, and TDS  to actual effluent concentrations, the extraction, treatment, and reinjection at 13811 Amar Road, La Puente, CA is not likely to cause adverse impacts to the receiving groundwater.  This conclusion is applicable to the following extraction scenarios: pumping from S-05 only, pumping from S-05 and S-06, and pumping from S-05, S-06, S-07,S-09, S-10, and S-11;


· Assuming that compliance with the substantive requirements of the General Permit will be based on a comparison of the 95-95 UTL for boron, chloride, fluoride, nitrate, sulfate, and TDS to individual well concentrations, the extraction, treatment, and reinjection at 13811 Amar Road, La Puente, CA is likely to cause adverse impacts to the receiving groundwater unless extraction is limited to the following extraction scenarios: pumping only from S-05, S-06, S-07, and S-10; and


· Assuming that compliance with the substantive requirements of the General Permit will be based on a comparison of the UCL95 for boron, chloride, fluoride, nitrate, sulfate, and TDS to actual (Flow Weighted Average) effluent concentrations, the extraction, treatment, and reinjection at 13811 Amar Road, La Puente, CA is likely to cause adverse impacts to the receiving groundwater unless extraction is limited to the following extraction scenarios: pumping from S-05 only.
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From: Chavira, Raymond

To: Parsons, Scott; Bradley A Barquest (bradley.barquest@utc.com); Tom Perina; Kerang Sun
Subject: RE: PVOU Shallow Zone North of Puente Creek Groundwater Monitoring Work Plan

Date: Friday, August 08, 2014 3:51:00 PM

Attachments: GWM WP 20140807.pdf

Scott,

EPA has reviewed the revised PVOU Shallow Zone North Groundwater Monitoring Work Plan dated 7
August 2014. This work plan is conditionally approved contingent on UTC addressing three
additional comments.
1. Forall future documents, UTC shall add a statement that this document is a revision of draft
dated (xxxx) based on EPA comments dated (yyyy).
2. UTC shall notify and gain EPA approval of any deviations from the work plan while in the
field. For example, whether wells cannot be sampled due to accessibility, etc.
3. Please repair or replace the down-hole dedicated pump in well MW6-62 as recommended
in Groundwater Monitoring Report dated 18 July 2014 and ensure wells MW-04 and MW6-
11 are sampled.

Please confirm that UTC will address and incorporate these additional comments in the next round
of sampling by no later than August 15, 2014

Ray

Raymond Chavira

Environmental Scientist/Remedial Project Manager
EPA Region IX

75 Hawthorne Street, SFD-7-3

San Francisco, CA 94105-3901

(415) 947-4218

(415) 947-3528 fax

From: Parsons, Scott [mailto:Scott.Parsons@tetratech.com]

Sent: Thursday, August 07, 2014 4:50 PM

To: Bradley A Barquest (bradley.barquest@utc.com); Chavira, Raymond; Tom Perina; Kerang Sun
Subject: PVOU Shallow Zone North of Puente Creek Groundwater Monitoring Work Plan

Please find attached the subject work plan. Hard copies and CDs will be sent out tomorrow (Friday).
We have scheduled are mobilization to begin August 25. We will begin with the synoptic water level
measurements. Please do not hesitate to call if you have any questions.

Scott Parsons | Principal Engineer
Direct: 949.809.5222 | Main: 949.809.5000 | Fax: 949.809.5010
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August 7, 2014

United States. Environmental Protection Agency - Region 9
75 Hawthorne Street, SFD-7-3
San Francisco, California 94105

Attention: Mr. Raymond Chavira
Remedial Project Manager

Subiject: Work Plan for
Second Half 2014 Comprehensive Groundwater Monitoring
Puente Valley Operable Unit (PVOU)
Shallow Zone North of Puente Creek (SZN)

Dear Mr. Chavira:

Tetra Tech, on behalf of United Technologies Corporation/Carrier Corporation (UTC/Carrier),
submits this letter-format work plan and attached request for analysis (RFA) table for the
Second Half 2014 Comprehensive Groundwater Monitoring for the Puente Valley Operable Unit
(PVOU) Shallow Zone North of Puente Creek (SZN). All work will be performed per the Quality
Assurance Project Plan (QAPP) prepared by Tetra Tech, dated April 2014 and Field Sampling
Plan (FSP) for the PVOU SZN, prepared by Tetra Tech, dated April 2014.

SCOPE OF WORK
Pre-field Activities and Project Coordination

Following United States Environmental Protection Agency (USEPA) approval of this work plan,
the following pre-field activities will be performed:

e Tetra Tech will provide notification to CH2MHIill (the USEPA contractor) and the local
public agencies for potential traffic disruption near monitoring well locations
approximately two weeks prior to start of the monitoring event;

e The USEPA will distribute community involvement flyers if deemed appropriate by the
USEPA; and

e Tetra Tech will obtain encroachment permits from the City of Industry, City of La
Puente, and County of Los Angeles Department of Public Works (DPW).

17884 Von Karman Avenue, Suite 500, Irvine, CA 92614
Tel 949.809.5000 Fax 949.809.5010 www.tetratech.com
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U.S. Environmental Protection Agency
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Groundwater Sampling and Monitoring

Tetra Tech will collect synoptic water level measurements in the monitoring wells and extraction
wells in coordination between Tetra Tech and Northrop Grumman Corporation (NGC).

Tetra Tech will attempt to collect primary groundwater samples from a total of 84 groundwater
monitoring and extraction wells as detailed in the attached RFA table and submit these
groundwater samples to a state-certified laboratory for the following analyses:

e Submit 84 (not including duplicates) groundwater samples to a state-certified
laboratory for analysis for volatile organic compounds (VOCs) by USEPA Method
8260B;

e Submit 84 (not including duplicates) groundwater samples to a state-certified
laboratory for analysis for 1,4-dioxane by USEPA Method 8270C or 522;

e Submit 84 (not including duplicates) groundwater samples to a state-certified
laboratory for analysis for hexavalent chromium by USEPA Method 218.6;

e Submit 84 (not including duplicates) groundwater samples to a state-certified
laboratory for analysis for perchlorate by USEPA Method 331.0;

e Submit 84 (not including duplicates) groundwater samples to a state-certified
laboratory for analysis for selenium by USEPA Method 6010B; and

e Submit 8 field duplicate samples (10 percent of the total primary groundwater
samples), 5 matrix spike and matrix spike duplicate (MS/MSD) samples (5 percent
of the total primary groundwater samples), one equipment blank sample, field
blank samples (one per day), and trip blank samples (one per cooler), and to a
state-certified laboratory.

Baseline Groundwater Quality Monitoring

In addition to the above analyses, Tetra Tech will collect groundwater samples from the PVOU
SZ Eastern Plume extraction wells S05, S06, S07, S09, S10, and S11 as well as PVOU SZ
Eastern Plume monitoring wells P1-A, through P1-D, MW8-1A through MW8-1D, MW8-2A
through MW8-2D, and MW8-3A through MW8-3D and submit these groundwater samples to a
state-certified laboratory for the following Baseline Groundwater Quality analysis:

e Total dissolved solids (TDS) by SM 18 2540C. TDS has a regional groundwater Basin
Plan Obijective (BPO) of 1,000 mg/L in the Puente Basin (see Table 3-10 on page 3-20 of
the “Water Quality Control Plan, Los Angeles Region, Basin Plan for the Coastal
Watersheds of Los Angeles and Ventura Counties” [the Basin Plan]);
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e Carbonate and Bicarbonate by SM 2320B,;

e Anions (chloride, nitrate, nitrite, fluoride, and sulfate) by USEPA Method 300. In the
Puente Basin, these compounds have the following regional groundwater BPOs: Chloride
150 mg/L, nitrate 10mg/L, nitrite 1 mg/L, and sulfate 300 mg/L (see section page 3-18
and Table 3-10 on page 3-20 of the Basin Plan);

e Dissolved Cations (sodium, potassium, manganese, and calcium) by USEPA Method
6010B; and

e Boron by USEPA Method 200.8. Boron has a regional groundwater BPO of 1.0 mg/L in
the Puente Basin (see Table 3-10 on page 3-20 of the Basin Plan).

Reporting

As requested by the USEPA, Tetra Tech will prepare and submit to the USEPA an Annual
Comprehensive Groundwater Monitoring Report (AGWMR) for the PVOU SZN. The AGWMR
will provide a summary description for both the First and Second Half 2014 Comprehensive
Groundwater Monitoring events.

If you have any questions regarding this Second Half 2014 Comprehensive Groundwater
Monitoring Work Plan, please do not hesitate to call.

Sincerely,
TETRA TECH
) ( -Q":)'L/IJ\. \ oS -t

Scott E. Parsons
Principal Engineer

cc: Brad Barquest, United Technologies Corporation (e-mail)
Tom Perina, CH2MHill (1 hard copy and e-mail)
Kerang Sun, CH2MHill (1 hard copy and e-mail)
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Draft Table 3
Request for Analysis Table
Groundwater Monitoring First Half 2014
Puente Valley Operable Unit Shallow Zone
Los Angeles County, California

Dissolved
Total Anions Cations s Total Extractable
Dissolved |[Carbonate and [ (CI'NO;, F, NOg, |(Na’, K", Mg™, Dissolved CAM 17 Metals, total Petroleum
Analytes VOCs 1,4-dioxane Cr Vi Perchlorate * Selenium Boron Solids Bicarbonate s0,%) Caz°) ORP Temperature Oxygen pH *x Hydrocarbons Perchlorate
8270C SIM
(Isotope USEPA 218.6 USEPA 331
Dilution), or | (low level 0.020 (low level USEPA 6010B
Analytical Method USEPA 8260B EPA 522 ug/l) 0.10 ug/l) USEPA 6010B | USEPA 200.8 | SM 18 2540C SM 2320 B USEPA 300 EPA 6010B Field Test* Field Test* Field Test* | Field Test* /7470A USEPA 8015 USEPA 314.0
" . X . . . . . . . Not . Not Not . . X
Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins R Not Applicable R R Eurofins Eurofins Eurofins
Applicable Applicable | Applicable
Laboratory
Buffer solution Field Filter
HClI to pH <2, (NH4)2504 Sterile Field (0.45 pm)
chill to 4C, no pH 9.3-9.7, Chill|Filtration (0.2 pm) HNO3 HNO3, HNO3 HNO3
Preservatives headspace chill to 4C to 4°C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4°C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4°C
28 days (Hg) 180
Holding Time 14 days 7 days 24 hr 28 days 180 days (6010) 6 months 7 days 14 days 28 days /48hr 28 days Immediate Immediate Immediate | Immediate days (6010) 7 days 28 days
Well Screen Sampling Dedicated Monitoring 3x40 mL glass 250 ml poly 1x125 mL 1x250mL 1x250mL 1x250mL 1x250mL 1L 125 mL
Well Number Interval (ft bgs) Method Pump Schedule Zone? Rationale VOA vial 2x1L Amber bottle poly bottle poly bottle poly bottle 1L poly bottle 1x 1L poly bottle poly bottle poly bottle Amber poly bottle
WELL SAMPLES
MOV, SZ, Middle Plume Compliance well monitor
MW-17D 92-102 HS NA Week 1 SZ lateral COC migration X X X X X NA NA NA NA NA X X X X NA NA NA
MOV Sz, West Plume Compliance well
MW-15 88-98 HS NA Week 1 SZ monitor lateral COC migration X X X X X NA NA NA NA NA X X X X NA NA NA
MW-06 85-95 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ, East Plume Compliance well
MW6-18 215-225 LF 2" Week 1 Sz monitor lateral migration X X X X X NA NA NA NA NA X X X X NA NA NA
MW-08 88-98 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-12 145-160 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-15 177-197 LF 2" Week 1 SZ MOV SZ X X X X X NA NA NA NA NA X X X X NA NA NA
MW-11 160-175 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-17S 52-72 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-18D 87-97 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-18S 52-72 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-11 145-165 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-02 50-70 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-16 175-185 LF 2" Week 1 Sz MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-16D 88-98 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-16S 50-70 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
Westermost plume well
MW6-20A 65-75 HS NA Week 1 Sz monitor downgradient conditions X X X X X NA NA NA NA NA X X X X NA NA NA
Westermost plume well
MW6-20B 130-140 HS NA Week 1 Sz monitor downgradient conditions X X X X X NA NA NA NA NA X X X X NA NA NA
OP-MW-01 39-69 HS NA Week 1 Sz Westermost plume monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
OP-MW-02 39-69 HS NA Week 1 Sz Westermost plume monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
OP-MW-04 65-85 HS NA Week 1 Sz Westermost plume monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
OP-MW-06 70-90 HS NA Week 1 Sz Westermost plume monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-01A 45-65 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-01B 85-95 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-09 89-93 HS NA Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-09 130-150 LF 2" Week 1 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ , East Plume Sentinel well provides
MW-19 87-97 HS NA Week 1 Sz advanced warning of plume conditions X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ, East Plume Compliance well
VCW-03 215-225 HS NA Week 1 Sz monitors vertical migration X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ ,East Plume Compliance well
MW6-19 142-152 HS NA Week 1 SZ monitors lateral COC migration X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-35 215-230 3 casing vol 4" Week 2 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-36 80-95 HS NA Week 2 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-37 40-55 HS NA Week 2 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
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Draft Table 3
Request for Analysis Table
Groundwater Monitoring First Half 2014
Puente Valley Operable Unit Shallow Zone
Los Angeles County, California

Dissolved
Total Anions Cations s Total Extractable
Dissolved |[Carbonate and [ (CI'NO;, F, NOg, |(Na’, K", Mg™, Dissolved CAM 17 Metals, total Petroleum
Analytes VOCs 1,4-dioxane Cr Vi Perchlorate * Selenium Boron Solids Bicarbonate s0,%) Caz°) ORP Temperature Oxygen pH *x Hydrocarbons Perchlorate
8270C SIM
(Isotope USEPA 218.6 USEPA 331
Dilution), or | (low level 0.020 (low level USEPA 6010B
Analytical Method USEPA 8260B EPA 522 ug/l) 0.10 ug/l) USEPA 6010B | USEPA 200.8 | SM 18 2540C SM 2320 B USEPA 300 EPA 6010B Field Test* Field Test* Field Test* | Field Test* /7470A USEPA 8015 USEPA 314.0
" . X . . . . . . . Not . Not Not . . X
Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins R Not Applicable R R Eurofins Eurofins Eurofins
Applicable Applicable | Applicable
Laboratory
Buffer solution Field Filter
HClI to pH <2, (NH4)2504 Sterile Field (0.45 ym)
chill to 4C, no pH 9.3-9.7, Chill|Filtration (0.2 pm) HNO3 HNO3, HNO3 HNO3
Preservatives headspace chill to 4C to 4°C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4°C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4°C
28 days (Hg) 180
Holding Time 14 days 7 days 24 hr 28 days 180 days (6010) 6 months 7 days 14 days 28 days /48hr 28 days Immediate Immediate Immediate | Immediate days (6010) 7 days 28 days
Well Screen Sampling Dedicated Monitoring 3x40 mL glass 250 ml poly 1x125 mL 1x250mL 1x250mL 1x250mL 1x250mL 1L 125 mL
Well Number Interval (ft bgs) Method Pump Schedule Zone? Rationale VOA vial 2x1L Amber bottle poly bottle poly bottle poly bottle 1L poly bottle 1x 1L poly bottle poly bottle poly bottle Amber poly bottle
MW-6-44 322-332 3 casing vol 4" Week 2 1z Mid-Valley DZ monitoring X X NA NA NA NA NA X X X X NA NA NA
MW-6-45 224-234 HS NA Week 2 1Z Mid-Valley 1Z monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-62 310-325 3 casing vol 4" Week 2 1z Mid-Valley DZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-63 215-230 3 casing vol 4" Week 2 1z Mid-Valley 1Z monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-61 446-456 3 casing vol 4" Week 2 1z Mid-Valley DZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-64 17.4-37.4 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-71 205-225 3 casing vol 4" Week 2 1z Mid-Valley 1Z monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-D1 290-310 HS NA Week 2 1Z Mid-Valley DZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-65 97-112 3 casing vol 4" Week 2 SZ Mid-Valley SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-10 110-130 LF 2" Week 2 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW-03 55-75 HS NA Week 2 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
S-02A 75-105 HS NA Week 2 SZ MOV SZ monitoring per EPA request X X X X X NA NA NA NA NA X X X X NA NA NA
S-02B 75-105 HS NA Week 2 SZ MOV SZ monitoring per EPA request X X X X X NA NA NA NA NA X X X X NA NA NA
S-03 105-130 HS NA Week 2 SZ MOV SZ monitoring per EPA request X X X X X NA NA NA NA NA X X X X NA NA NA
S-05 185-235 3 casing vol NA Week 2 SZ MOV SZ Baseline monitoring NA NA NA NA NA X X X X X X X X X NA NA NA
S-06 180-210 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring NA NA NA NA NA X X X X X X X X X NA NA NA
S-07 155-245 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring NA NA NA NA NA X X X X X X X X X NA NA NA
S-09 120-215 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring NA NA NA NA NA X X X X X X X X X NA NA NA
105-150
S-10 175-200 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring NA NA NA NA NA X X X X X X X X X NA NA NA
80-125
S-11 135-160 3 casing vol NA Week 3 SZ MOV SZ Baseline monitoring NA NA NA NA NA X X X X X X NA NA NA
MW-6-17i 212-232 HS NA Week 3 1Z Mid-valley IZ monitoring X NA NA NA NA NA X NA NA NA
MW-D2 410-430 HS NA Week 3 1Z Mid-Valley DZ monitoring X NA NA NA NA NA X NA NA NA
MOV SZ, Middle Plume Compliance well monitor
VCW-07 140-150 HS NA Week 3 SZ vertical migration X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ , West Plume Compliance well
VCW-09 110-120 HS NA Week 3 SZ monitor vertical migration X X X NA NA NA NA NA X X X NA NA NA
MW-05 37-57 HS NA Week 3 SZ MOV SZ monitoring X X X NA NA NA NA NA X X X NA NA NA
MOV SZ , Middle Plume Sentinel well
SW-04 77-87 HS NA Week 3 SZ monitor vertical migration X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ, West Plume Sentinel well
SW-05 80-90 HS NA Week 3 SZ monitor vertical migration X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ , Middle Plume Compliance well
VCW-06 115-125 HS NA Week 3 SZ monitor vertical migration X X X NA NA NA NA NA X X X NA NA NA
MW-13 40-60 HS NA Week 3 SZ MOV SZ monitoring X NA NA NA NA NA X NA NA NA
MW-14 40-60 HS NA Week 3 SZ MOV SZ monitoring X NA NA NA NA NA X NA NA NA
MOV SZ, East Plume Compliance well
VCW-02 272-282 HS NA Week 4 SZ monitors vertical migration X X X NA NA NA NA NA X X X NA NA NA
MW-10 85-95 HS NA Week 4 SZ MOV SZ monitoring X NA NA NA NA NA X NA NA NA
MW6-12 220-240 HS NA Week 4 SZ MOV SZ monitoring X NA NA NA NA NA X NA NA NA
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Draft Table 3
Request for Analysis Table

Groundwater Monitoring First Half 2014
Puente Valley Operable Unit Shallow Zone

Los Angeles County, California

Dissolved
Total Anions Cations s Total Extractable
Dissolved |[Carbonate and [ (CI'NO;, F, NOg, |(Na’, K", Mg™, Dissolved CAM 17 Metals, total Petroleum
Analytes VOCs 1,4-dioxane Cr Vi Perchlorate * Selenium Boron Solids Bicarbonate s0,%) Caz°) ORP Temperature Oxygen pH *x Hydrocarbons Perchlorate
8270C SIM
(Isotope USEPA 218.6 USEPA 331
Dilution), or | (low level 0.020 (low level USEPA 6010B
Analytical Method USEPA 8260B EPA 522 ug/l) 0.10 ug/l) USEPA 6010B | USEPA 200.8 | SM 18 2540C SM 2320 B USEPA 300 EPA 6010B Field Test* Field Test* Field Test* | Field Test* /7470A USEPA 8015 USEPA 314.0
" . X . . . . . . . Not . Not Not . . X
Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins R Not Applicable R R Eurofins Eurofins Eurofins
Applicable Applicable | Applicable
Laboratory
Buffer solution Field Filter
HClI to pH <2, (NH4)2504 Sterile Field (0.45 ym)
chill to 4C, no pH 9.3-9.7, Chill|Filtration (0.2 pm) HNO3 HNO3, HNO3 HNO3
Preservatives headspace chill to 4C to 4°C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4°C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4°C
28 days (Hg) 180
Holding Time 14 days 7 days 24 hr 28 days 180 days (6010) 6 months 7 days 14 days 28 days /48hr 28 days Immediate Immediate Immediate | Immediate days (6010) 7 days 28 days
Well Screen Sampling Dedicated Monitoring 3x40 mL glass 250 ml poly 1x125 mL 1x250mL 1x250mL 1x250mL 1x250mL 1L 125 mL
Well Number Interval (ft bgs) Method Pump Schedule Zone? Rationale VOA vial 2x1L Amber bottle poly bottle poly bottle poly bottle 1L poly bottle 1x 1L poly bottle poly bottle poly bottle Amber poly bottle
MOV SZ, East Plume Compliance well
VCW-01 258-268 HS NA Week 4 SZ monitor vertical migration X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-21 205-225 HS NA Week 4 SZ MOV SZ monitoring X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-17 195-205 LF 2" Week 4 SZ MOV Sz X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-13 173-183 LF 2" Week 4 SZ MOV Sz X X X X X NA NA NA NA NA X X X X NA NA NA
MW6-14 155-165 LF 2" Week 4 SZ MOV SZ, East Plume Sentinel well X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ, East Plume Sentinel well provides
MW-07 88-98 HS NA Week 4 SZ advanced warning of plume conditions X X X X X NA NA NA NA NA X X X X NA NA NA
P1-A 100-120 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
P1-B 170-185 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
P1-C 215-230 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
P1-D 305-320 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-1A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-1B 180-200 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-1C 235-250 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-1D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-2A 115-130 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-2B 185-200 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
Mw8-2C 230-245 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-2D 310-325 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-3A 120-130 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-3B 148-158 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-3C 210-225 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MW8-3D 300-315 HS NA Week 4 SZ MOV SZ Baseline monitoring X X X X X X X X X X X X X X NA NA NA
MOV SZ monitoring
MP21-6 150-160 Westbay NA Week 4 SZ per EPA request X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ monitoring
MP20-4 194-204 Westbay NA Week 4 1Z per EPA request X X X X X NA NA NA NA NA X X X X NA NA NA
MOV SZ monitoring
MP20-5 75.5-85.5 Westbay NA Week 4 SZ per EPA request X X X X X NA NA NA NA NA X X X X NA NA NA
IDW SAMPLES
IDW Tank | NA | NA [ NA [ NA NA | X X X NA | NA | NA NA NA | NA NA NA NA NA X X X X
QA/QC SAMPLES
DUP-1 (MW6-09) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
DUP-2 (MW6-35) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
DUP-3 (MW6-71) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
DUP-4 (MW6-44) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
DUP-5 (MW6-16) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
DUP-6 (MW6-13) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
DUP-7 (MW6-14) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
DUP-8 (MW6-15) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
MS/MSD (MW6-61) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
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Draft Table 3
Request for Analysis Table
Groundwater Monitoring First Half 2014
Puente Valley Operable Unit Shallow Zone
Los Angeles County, California

Dissolved
Total Anions Cations s Total Extractable
Dissolved |[Carbonate and [ (CI'NO;, F, NOg, |(Na’, K", Mg™, Dissolved CAM 17 Metals, total Petroleum
Analytes VOCs 1,4-dioxane Cr Vi Perchlorate * Selenium Boron Solids Bicarbonate sof’) Caz°) ORP Temperature Oxygen pH o Hydrocarbons Perchlorate
8270C SIM
(Isotope USEPA 218.6 USEPA 331
Dilution), or | (low level 0.020 (low level USEPA 6010B
Analytical Method USEPA 8260B EPA 522 ug/l) 0.10 ug/l) USEPA 6010B | USEPA 200.8 | SM 18 2540C SM 2320 B USEPA 300 EPA 6010B Field Test* Field Test* Field Test* | Field Test* /7470A USEPA 8015 USEPA 314.0
" . X . . . . . . . Not . Not Not . . X
Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins Eurofins R Not Applicable R R Eurofins Eurofins Eurofins
Applicable Applicable | Applicable
Laboratory
Buffer solution Field Filter
HCl to pH <2, (NH4)2S04 Sterile Field (0.45 pm)
chill to 4C, no pH 9.3-9.7, Chill|Filtration (0.2 pm) HNO3 HNO3, HNO3 HNO3
Preservatives headspace chill to 4C to 4°C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4°C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4°C
28 days (Hg) 180
Holding Time 14 days 7 days 24 hr 28 days 180 days (6010) 6 months 7 days 14 days 28 days /48hr 28 days Immediate Immediate Immediate | Immediate days (6010) 7 days 28 days
Well Screen Sampling Dedicated Monitoring 3x40 mL glass 250 ml poly 1x125 mL 1x250mL 1x250mL 1x250mL 1x250mL 1L 125 mL
Well Number Interval (ft bgs) Method Pump Schedule Zone? Rationale VOA vial 2x1L Amber bottle poly bottle poly bottle poly bottle 1L poly bottle 1x 1L poly bottle poly bottle poly bottle Amber poly bottle
MS/MSD (MW6-10) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
MS/MSD (MW6-17) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
MS/MSD (MW6-63) NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA NA NA NA NA NA
EQUIPMENT BLANK (S-
05) NA NA NA NA NA NA NA NA NA NA NA X X X X X NA NA NA NA NA NA NA
FIELD BLANK (1 per day) NA NA NA NA NA NA X NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TRIP BLANK
(1 per shipment) NA NA NA NA NA NA X NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes
Perchlorate’ - Sampled at Mid Valley Wells (Mid Valley Area Monitoring Well Work Plan, GeoTrans 2005)
Monitoring Zone 2 - As defined by United States Environmental Protection Agency
NA - not applicable
MOV - Mouth of Valley (PVOU)
SZ - Shallow Zone
1Z - Intermediate Zone
HS - Hydrasleeve sampling method
LF - Low flow sampling method
PS - Purge minimum 3 casing volumes before sampling
2"/4" - Dedicated pump; 2" or 4" diameter submersible centrifugal pump
* - Field test temperature and pH in HS and Westbay samples, if sufficient volume of water is present after sample collection.
**. For IDW waste profiling purposes only. Analysis for CAM 17 metals total, not CAM 17 metals dissolved.
Page 4 of 4
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Scott.Parsons@tetratech.com

Tetra Tech
17885 Von Karmann Avenue | Suite 500 | Irvine, CA 92614-6213

PLEASE NOTE: This message, including any attachments, may include privileged, confidential and/or inside information.
Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be

unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
your system.
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From: Parsons, Scott

To: Chavira, Raymond

Cc: Bradley A Barquest (bradley.barquest@utc.com)
Subject: RE: Your Self-Service Enroliment Status

Date: Wednesday, August 20, 2014 5:59:55 PM
Attachments: Baseline memo 140820.pdf

Ray,

A copy is attached. Please confirm receipt. | will work on getting your account back on line tomorrow.

From: Chavira, Raymond [mailto:Chavira.Raymond@epa.gov]
Sent: Wednesday, August 20, 2014 5:54 PM

To: Parsons, Scott
Cc: Brad Barquest
Subject: FW: Your Self-Service Enrollment Status

My account is disabled

From: ess@tetratech.com [mailto:ess@tetratech.com]
Sent: Wednesday, August 20, 2014 5:50 PM

To: Chavira, Raymond

Subject: Your Self-Service Enrollment Status

Hello,

Your account has been recently enrolled with Tetra Tech Password Manager to enable self-service account
management. Please reply to this e-mail if you believe that this change was not intended.

Account Name: TTSVCS\Chavira.Raymon

Date: 8/20/2014 7:49:47 PM

Result: Logon failure: account currently disabled.
Performed by: TTSVCS\Chavira.Raymon
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TETRA TECH M E M O

To: Raymond Chavira, United States Environmental Protection Agency
From: Jennifer Abrahams, Tetra Tech

Date August 20, 2014

Subject: Evaluations of baseline Sampling

Puente Valley Operable Unit
Shallow Zone North of Puente Creek

On behalf of United Technologies Corporation (UTC), Tetra Tech performed a statistical evaluation of baseline
groundwater quality data collected from select groundwater monitoring wells and groundwater extraction wells
associated with the Puente Valley Operable Unit (PVOU) Shallow Zone (SZ) Eastern Plume North of Puente Creek
(PVOU SZN).

1.0 Background

The United States Environmental Protection Agency (USEPA) is requesting that UTC implement the PVOU SZN
Interim Remedy in phases. The purpose of Phase 1 (formerly referred to as the PVOU SZ Eastern Plume Early
Action) is to initiate hydraulic containment at the toe of the PVOU SZ Eastern Plume by extracting groundwater
from select PVOU SZN extraction wells, conveying the groundwater to a groundwater treatment plant that is
anticipated to be constructed at 13811 Amar Road, and returning the treated groundwater to the PVOU SZ via a
reinjection well(s) also located at 13811 Amar Road. The extracted groundwater will be reinjected
downgradient of the PVOU SZN extraction wells into the same aquifer zone from which it is withdrawn.

The purpose of Phase 2 activities will be to initiate applicable hydraulic containment for the remainder of the
PVOU SZN Interim Remedy in accordance with PVOU Interim Record of Decision (IROD; USEPA, 1998) as
amended by the Explanation of Significant Differences (ESD; USEPA, 2005). This second and final phase is
anticipated to include groundwater extraction, conveyance, treatment, and reinjection of the treated
groundwater to the PVOU SZ Eastern Plume North of Puente Creek via a reinjection well(s) located at 13811
Amar Road. As with the Phase 1 end-use, the treated extracted groundwater will be reinjected downgradient of
the PVOU SZN extraction wells into the same aquifer zone from which the groundwater will be withdrawn.

2.0 Objectives

This statistical evaluation of baseline groundwater quality data was performed at the request of the USEPA to
assess the following points:
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e The baseline conditions of groundwater extracted from the PVOU SZ extraction wells that are
anticipated to form the Interim Remedial Action system at the time the system is deemed to be
Operational and Functional (O&F), and groundwater from the reinjection zone; and

e Whether or not the long-term reinjection of treated PVOU SZ groundwater for the full duration of an
O&F time frame is likely to degrade groundwater associated with the reinjection area (the receiving
groundwater).

These evaluations included statistical analyses of the baseline water quality samples that have been collected to
date. The baseline water quality sampling performed at the extraction and reinjection area wells consisted of
two sampling events; the first sampling event occurred in December 2013/January 2014 and the second event
occurred in April 2014. presents the locations of the baseline water quality monitoring points including
PVOU SZ extraction zone wells S-05, S-06, S-07, S-09, S-10, S-11, and the reinjection zone monitoring well
clusters P-1, MW8-1, MW8-2, and MW8-3. Each well cluster consisted of four discrete completion intervals
designated as A through D.

The baseline water quality analytical results for the two sampling events are summarized in Attachment 1

3.0 Methodology to Assess baseline Water Quality Conditions at the PVOU SZ Extraction Wells and
Reinjection Zone

The baseline conditions of the PVOU SZ extraction wells and reinjection zone were assessed to predict with
confidence whether the long-term reinjection of treated PVOU SZ treated groundwater for the full duration of
the O&F time frame is likely to degrade the receiving groundwater.

In accordance with Los Angeles Regional Water Quality Control Board (LARWQCB) Resolution R07-001 and Order
No. R4-2007-0019, Revised General Waste Discharge Requirements for Groundwater Remediation at Petroleum
Hydrocarbon Fuel, Volatile Organic Compound and/or Hexavalent Chromium Impacted Sites (File No. 01-116),
treated PVOU SZ groundwater would be reinjected into the same hydrostratigraphic unit (“aquifer zone”) from
which it originates (i.e., groundwater will be extracted from the PVOU SZ, treated, and returned to the PVOU
SZ). See paragraph 3, 4, and 10 of LARWQCB Resolution R07-001 and paragraph 6, 7, and 11 of Order No. R4-
2007-0019. Copies of LARWQCB Resolution R07-001 and Order No. R4-2007-0019, which are collectively

referred to as the General Permit in this document, are provided as jAttachment 2

To confirm that that the treated PVOU SZ groundwater will be returned to the same aquifer zone from which it
will be withdrawn (i.e. the PVOU SZ), Tetra Tech assessed the depth of the reinjection zone in a manner
consistent with the PYOU IROD as modified by the ESD. The IROD as modified by the ESD states that “zone
differentiation will be based on multiple lines of evidence, including groundwater quality data, hydraulic head
data, hydrostratigraphy, and depth with respect to the upper screened intervals of the mouth of the valley
(MOV) production wells (e.g. San Gabriel Valley Water Company wells B7C, B11A, and B11B and Suburban Water
Systems well 147W3). Numerical modeling may also be used to differentiate the generalized hydrostratigraphic

zones.” See page 2 of Attachment 1 to the ESD. A copy of the ESD is provided as
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It is noted that the USEPA and Northrop Grumman Corporation have been updating the PVOU conceptual Site
model and numerical groundwater flow model since approximately 2012, and that UTC/Carrier has not been
included in the work associated with these updates. Accordingly, this assessment of the depth of the reinjection
zone has been based on the aforementioned multiple lines of evidence and the data currently available to
UTC/Carrier.

As noted above, reinjection zone monitoring well clusters P-1, MW8-1, MW8-2, and MW8-3 are constructed
with four discrete completion intervals designated as A through D. The three uppermost completions (the A
through C completion intervals) are screened approximately between 100 and 250 feet below ground surface
(bgs). The D interval for each of the four reinjection area well clusters is completed with a 15-foot screened
interval that occurs between 300 and 325 feet bgs. It is noted that the A through C depth intervals are situated
above the upper screened intervals of the MOV production wells (e.g. San Gabriel Valley Water Company wells
B7C, B11A, and B11B and Suburban Water Systems well 147W3). Conversely, the D depth interval completions
coincide with the upper screened intervals of the MOV production wells (e.g. San Gabriel Valley Water Company
wells B7C, B11A, and B11B and Suburban Water Systems well 147W3). These reinjection area well completion
depth comparisons with respect to the upper screened intervals of the MOV production wells (e.g. San Gabriel
Valley Water Company wells B7C, B11A, and B11B and Suburban Water Systems well 147W3) were used as an
initial line of evidence (administrative assessment) concerning the vertical extent of the aquifer applicable for
the long-term reinjection of treated PVOU SZ groundwater for the full duration of the O&F time frame. See page
2 of Attachment 1 to the ESD for a discussion on aquifer zone differentiation within the PVOU. Boring logs and

well completion forms for the four reinjection area well clusters are provided in Attachment 4

In addition to the above administrative assessment concerning the vertical extent of the aquifer applicable for
the long-term reinjection of treated PVOU SZ groundwater for the full duration of the O&F time frame, the
following assessments of baseline water quality data were performed as additional lines of evidence to support
determination of the vertical extent of the aquifer applicable for the long-term reinjection of treated PVOU SZ
groundwater for the full duration of the O&F time frame:

1. Atwo-sample t-test comparing inorganic water quality in the A through C depth intervals to inorganic
water quality in the D depth interval (water quality);

Concentration ranges of inorganic constituents (water quality);

A Piper diagram of the April 2014 baseline water quality sampling results (water quality);

Stiff diagrams of the April 2014 baseline water quality sampling results (water quality); and

ik wnN

Comparison of potentiometric surfaces of the A-C depth intervals to the D depth intervals (hydraulic
head data).

3.1 Two-sample t-test Assessment

Prior to performing the two-sample t-test, the reinjection zone wells were divided into two groups, or sample
sets; the results for observations from the A, B and C depth intervals are called sample set 1 and the results for
observations from the D depth interval are called sample set 2. The two-sample t-test was performed to
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determine if the water quality data for two populations of data, as represented by the sample sets, are
statistically similar or different, with a confidence coefficient of 95% (significance level of 0.05). The basic goal
of the t-test is to determine whether there is a statistically significant difference between the two population
means. Six inorganic constituents were selected for the two sample t-test; boron, chloride, fluoride, nitrate,
sulfate, and total dissolved solids (TDS). These inorganic constituents are considered to be unrelated to PVOU
chemicals of concern (COCs) that define the PVOU SZ Eastern Plume. The PVOU SZN Interim Remedy consisting
of groundwater extraction, treatment, and reinjection is not anticipated to change the concentrations of these
inorganic constituents. The specific t-test (Welch-Satterthwaite, Pooled, Wilcoxon-Mann-Whitney) used for
comparing the populations is selected based on the population distribution (e.g., normal, log-normal, or not
normal), as well as whether the percentage of non-detections are high (Gehan’s test was used if the non-
detections >40%) for each inorganic constituent. The results of the t-tests are summarized in . The two-
sample t-test results indicate that “sample set 1” (the A, B and C depth intervals) is statistically different from
“sample set 2” (the D depth interval).

3.2 Concentration ranges of inorganic constituents

The minimum to maximum concentration ranges of the inorganic constituent analytical results for the two
populations are included in A comparison of these data indicates that the range for the A, Band C
depth intervals is significantly larger than the range for the D depth interval and the maximum concentration for
five of the six constituents (boron, chloride, nitrate, sulfate, and TDS) is much greater in the A, B and C depth
intervals compared to the D depth interval. The maximum fluoride concentration is similar in the A, B, C, and D
depth intervals. This comparison indicates that water quality in the A through C depth intervals is different than
water quality in the D depth interval.

3.3 Piper diagram Assessment

A Piper diagram is a graph that displays an ionic-charge based summary of the major inorganic cation and anion
ratios, as well as a hybrid graph representing the combined cation-vs-anion ratios. Samples with different water
chemistries are likely to plot in distinct areas on the Piper diagram. presents the Piper diagram for the
April 2014 baseline water quality sample results for the reinjection zone wells. The anion-ternary (lower-right
triangle) plot and the diamond plot (which is a matrix transformation of a graph of the anions and cations)
indicate that the A, B and C depth interval samples contain a higher proportion of dissolved sulfate and chloride
ions relative to bicarbonate than the D depth interval, indicating differences in water quality and as such
different aquifer zones .

3.4 Stiff diagram Assessment

A Stiff diagram is another graph that displays the major ion composition of a water sample. This diagram is used
to make visual comparisons of waters to assess if these waters are from different sources. Figures E, El, E, and E

present the Stiff diagrams for wells clusters MW8-1. MW8-2, MW8-3, and P1, respectively. The polygon shapes

are similar for each of the screened intervals, although the calcium/carbonate + bicarbonate concentrations
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generally decrease with depth in each of the well clusters. Results of the Stiff diagram analysis do not readily
determine whether the water sampled from the different screened intervals originate from different sources.
presents the Stiff diagrams for PVOU SZ extraction wells S-05, 5-06, S-07, $-08, $-09, 5-10, and $-11 and
the flow-weighted average (which is discussed in detail later in this memorandum) of the aforementioned
anions and cations detected in these extraction wells. The shape of the polygons in are similar to the
polygons in Figures 3 through €, indicating that water quality associated with the extraction zone is similar to the

major ion composition of the water in the reinjection zone.

3.5 Potentiometric head Assessment

The August 2013 potentiometric head contours for the A, B and C depth intervals and D depth interval are
presented in preliminary Figures 7 and 9, respectively, from the Semiannual Comprehensive Groundwater
Monitoring Report, July 2013 Shallow Zone South of Puente Creek (SZ-South), Puente Valley Operable Unit,
December 20, 2013 (Orion Environmental Inc.; These figures present the estimated
groundwater flow directions, based on groundwater elevations measured in August 2013. The inferred
groundwater flow direction in the vicinity of P-1 for the A, B, and C depth intervals is northeast, while the
inferred groundwater flow direction in the vicinity of P-1 for the D depth interval is west-southwest. It is noted
that numerous wells from various locations were utilized to determine the inferred potentiometric contours
associated with the two intervals, and that this process may have introduced some uncertainty into the
evaluation. However, even with the potential uncertainty, these data indicate that the inferred groundwater
flow directions within the A, B and C depth intervals are distinctly different from the inferred groundwater flow
direction depicted in the D depth interval.

3.6 Summary of Vertical Reinjection Zone Assessment

The lines of evidence presented above indicate that within the reinjection area differences exist in
potentiometric head (inferred groundwater flow directions) and water quality data (organic and inorganic)
between the A, B, and C completion intervals (which are completed above the upper screened intervals of the
MOV production wells (e.g. San Gabriel Valley Water Company wells B7C, B11A, and B11B and Suburban Water
Systems well 147W3) and the D completion intervals (which are completed at depths similar to the upper
screened intervals of the MOV production wells (e.g. San Gabriel Valley Water Company wells B7C, B11A, and
B11B and Suburban Water Systems well 147W3). Collectively, these data support the determination that within
the reinjection area the A, B, and C depth intervals are in the same aquifer zone, and that this aquifer zone is
consistent with that from which PVOU SZN groundwater will be withdrawn. Collectively, these data also support
the determination that within the reinjection area the D depth intervals represent an aquifer zone that is
different from that represented by the overlying A, B and C depth interval aquifer zone.

More specifically these lines of evidence show:

e Statistically different populations of the A, B and C depth intervals compared to the D depth interval;
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e Distinct ionic-charge for the A, B and C depth intervals compared to the D depth interval, as illustrated
on the Piper diagram (

e Results of the Stiff diagram analysis do not readily determine whether the water sampled from the
different screened intervals originate from different sources. ;

e Distinctly different inferred groundwater flow direction associated with the A, B and C depth intervals
compared to the D depth interval inferred groundwater flow direction; and

e Collectively, these lines of evidence indicate that the A, B and C depth intervals of the reinjection area
are distinct from the D depth interval. The preponderance of evidence confirms that the characteristics
of the aquifer zone identified with the A, B, and C depth intervals are distinct from the underlying
aquifer zone identified with the D depth interval. Accordingly the reinjection of PVOU SZN treated
groundwater should be limited to the A, B and C depth intervals.

4.0 Methodology to Assess Potential Impacts to Receiving Groundwater

Tetra Tech evaluated whether the return of PYOU SZN treated groundwater to the PVOU SZ is likely to result in
unintended “adverse impacts” to the water quality within the reinjection zone. In summary, this evaluation was
performed by the following process;

e Establish a background threshold value (BTV) for select inorganic compounds using statistical methods
based on groundwater samples collected from the A, B, and C depth intervals of reinjection area
groundwater monitoring wells MW8-1, MW8-2, MW8-3, and P-1;

e Predict the water quality of the treated effluent groundwater prior to reinjection using flow-weighted
averages (FWA) of the same select inorganic compounds calculated from groundwater samples
collected from PVOU SZ extraction wells S-05, S-06, S-07, S-09, S-10, and S-11; and

e Compare the BTVs of each inorganic compound to the predicted effluent water quality to assess
whether adverse impacts to the receiving groundwater are likely.

Neither Tetra Tech nor the USEPA were able to find precedents for such a predictive analysis of the potential
impacts of reinjected treated groundwater on the receiving groundwater. Hence, at the request of the USEPA
this assessment was performed using three methods described below:

1) Method 1: The BTV was calculated using the 95% upper threshold limit (UTL) and then compared to the
FWA concentration;

2) Method 2: The BTV was calculated using the 95% UTL and then compared to the concentration in each
extraction well; and

3) Method 3: The BTV was calculated using the 95% upper confidence limit (UCL) of the mean and then
compared to the FWA concentration;

Three extraction scenarios were evaluated by Methods 1 and 3, which included: pumping from PVOU SZ
extraction well S-05 only, pumping from PVOU SZ extraction wells S-05 and S-06, and pumping from extraction
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wells S-05, S-06, S-07, S-09, S-10, and S-11. Method 2 only evaluated a direct comparison of inorganic
concentrations at individual extractions wells to the 95% UTL. Additional details are provided below.

4.1 Method 1

Statistical analyses were performed to characterize the baseline water quality condition of the reinjection zone.
The reinjection of treated groundwater will be limited to depths equivalent to the A, B and C depth intervals.
The 95% UTL is the calculated concentration that is greater than 95% of existing and future sampled background
concentrations for a particular site. The UTL generally serves to define the BTV for a given constituent, and
defines the maximum constituent concentration that can be considered to be background. For a given set of
concentration data with calculated sample mean § and calculated sample standard deviation sy, the UTL is
calculated as:

UTL =y + (K X sy) (1)

In Equation (1), K is a tolerance factor that depends on the size of the data set, the level of confidence
associated with reported results, and the coverage provided by the calculated UTL (i.e. 95%). Though K is
calculated for large (>30) data sets, it is obtained from a table for smaller data sets.

The 95% UTL was calculated for the reinjection zone for boron, nitrates, TDS, sulfate, chloride, and selenium.
Given that background inorganic constituent concentrations are uncertain and spatially variable, the calculated
UTL and associated range of background concentrations are an appropriate means of defining background
concentrations. Statistics were calculated with a 95% level of confidence; note that the level of confidence is
distinct from the UTL, and represents the high confidence in the calculated UTL values. The statistic is referred
to as the 95-95 UTL. An outlier evaluation was performed for the reinjection zone data ( The
nitrate dataset contained the sole identified outlier; this value was removed from the dataset prior to
performing additional statistical analyses.

The data used to assess the calculated 95-95 UTL baseline water quality concentrations, or background
concentrations of relevant inorganic constituents included results from 12 PVOU SZ wells (the A, B, and C depth
intervals of MW8-1, MW8-2, MW8-3, and P-1) located in the reinjection zone ( The data included
results from the two baseline water quality sampling events at each well. In accordance with the Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance (EPA, 2009), “usually, a
background sample size of at least eight measurements will be needed to generate an adequate tolerance limit.
If multiple background wells are screened in equivalent hydrostratigraphic positions and the data can reasonably
be combined, one should consider using pooled background data from multiple wells to increase the
background sample size.” Thus, the analytical results for 24 samples (12 wells, 2 distinct sample results for each
well) were combined for the 95-95 UTL calculation. Although results for additional sampling events (i.e.,
performed prior to the two baseline water quality sampling events) were available for a small subset of the
wells, the additional data for the subset of wells were not included in the 95-95 UTL calculation. It is noted that
including additional sample results from a subset of wells in the dataset may result in a 95-95 UTL calculation
that may:

7 TETRA TECH







e Be highly correlated,
e Bias the overall mean estimate, and
e Cause the variance to be under estimated.

The 95-95 UTL was calculated for each inorganic compound; the third row of presents the 95-95 UTL for
the reinjection zone baseline water quality concentration. The Basin Plan for the Coastal Watersheds of Los
Angeles and Ventura Counties (LA RWQCB, June 1994) identifies Water Quality Objectives for specific basins.
The PVOU SZ is within the San Gabriel Valley, Main San Gabriel Basin, Eastern Area. The Water Quality
Objectives, referred to as Basin Plan Objectives (BPO) are identified in Table 3-10 of the Basin Plan. The BPO or
the California Maximum Contaminant Level (CA MCL) values for the inorganic constituents are also included in
in the first row of values. The 95-95 UTL for three of the six constituents listed in exceed the
BPO or CA MCL values, indicating that the background concentrations of these constituents exceed the BPOs or
CA MClLs.

Flow-weighted average concentrations of the same inorganic constituents sampled from the extraction zone
(wells S-05, S-06, S-07, S-09, S-10, and S-11) were calculated and compared to the respective 95-95 UTL values
for the reinjection zone; the flow-weighted average values are included in The flow-weighted average
concentrations were calculated because they are considered to be representative of the predicted effluent
water that would be reinjected. The flow-weighted average concentrations were calculated using anticipated
groundwater extraction rates associated with the PVOU interim action that were assumed to be 250 gallons per
minute (gpm), 150 gpm, 200 gpm,150 gpm, 50 gpm, and 50 gpm at wells S-05, S-06, S-07, S-09, S-10, and S-11,
respectively. The flow-weighted average concentrations for the three extraction scenarios (pumping from PVOU
SZ extraction well S-05 only, pumping from PVOU SZ extraction wells S-05 and S-06, and pumping from
extraction wells S-05, S-06, S-07, S-09, S-10, and S-11) for all six inorganic constituents at the extraction wells are
less than the respective 95-95 UTL for the reinjection zone.

4.2 Method 2

An alternative analysis evaluated comparisons between sampled constituent concentrations (rather than the
calculated flow-weighted average) and the calculated 95-95 UTL. As such, data from Individual PVOU SZ
extraction wells were compared to the 95-95 UTL values calculated in method 1; this comparison is presented in
The individual concentrations at extraction wells S-05, S-06, S-07, and S-10 are less than the respective
95-95 UTL for the reinjection zone for all constituents. In fact, the preponderance of the individual constituent
concentrations are less than the respective 95-95 UTL vales for the reinjection zone, with four exceptions (at
wells S-09 and S-11):

e The boron concentration at extraction well S-09 exceeded the reinjection zone boron 95-95 UTL; and
e The boron, chloride, and sulfate concentrations at extraction well S-11 exceeded the respective 95-95
UTLs.

4.3 Method 3
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Tetra Tech characterized BTVs based on the 95% UCL (referred to as a UCL95) of the mean to characterize the
background concentration at the reinjection zone, and compared these values to the compare the
aforementioned FWAs. A confidence interval of the mean describes the uncertainty that surrounds the mean of
a particular set of data. Were numerous sets of data collected and confidence intervals calculated, the 95%
confidence interval is that interval which would be calculated to contain the mean of the data set 95% of the
time. The UCL95 is the upper bound of this confidence interval and, as such, is an upper bound on the mean of
the data set.

The UCL95 was calculated for each of the aforementioned constituents sampled in injection zone wells. As in the
case of the UTL calculations, the sole outlier in all constituent data sets (a nitrate non-detect) was omitted from
the UCL95 analyses. These calculations are presented on the only flow-weighted average
concentrations that were less than the 95% UCL were those of the individual extraction well S-05. The FWAs for
the combinations of S-05 and S-06, and for S-05, S-06, S-07, S-09, S-10, and S-11 exceeded some of the 95% UCL
values.

5.0 Conclusions
Based on the evaluations discussed above, Tetra Tech presents that following conclusions:

5.1 Vertical Reinjection Zone Assessment

e The A, B, and C depth intervals associated with the reinjection area monitoring well network are
representative of the same aquifer zone that coincides with the PVOU SZ from which groundwater will
be extracted during the implementation of the PVOU SZN interim remedy;

e The D depth intervals associated with the reinjection area monitoring well network represent a
different aquifer zone from that represented by the overlying A, B, and C depth intervals; and

e Reinjection of treated PVOU SZ groundwater should be limited to the A, B, and C depth intervals
associated with the reinjection area monitoring well network to comply with the General Permit
substantive requirement that requires that groundwater be returned to the aquifer zone from which it is
withdrawn.

5.2 Potential Adverse Impacts to Receiving Groundwater

e Due to background conditions (i.e., not related to the PVOU), certain inorganic chemicals including
nitrate, sulfate, and TDS currently exceed BPOs in both the extraction and reinjection zones. For
example, nitrate concentrations range from 6.5 to 13.4 mg/L in the extraction zone and from 4.0 to 17.3
mg/L in the reinjection zone. The nitrate BPO is 10 mg/L.;

e Assuming that compliance with the substantive requirements of the General Permit will be based on a
comparison of the 95-95 UTL for boron, chloride, fluoride, nitrate, sulfate, and TDS to actual effluent
concentrations, the extraction, treatment, and reinjection at 13811 Amar Road, La Puente, CA is not
likely to cause adverse impacts to the receiving groundwater. This conclusion is applicable to the
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following extraction scenarios: pumping from S-05 only, pumping from S-05 and S-06, and pumping from
S-05, S-06, S-07,5-09, S-10, and S-11;

Assuming that compliance with the substantive requirements of the General Permit will be based on a
comparison of the 95-95 UTL for boron, chloride, fluoride, nitrate, sulfate, and TDS to individual well
concentrations, the extraction, treatment, and reinjection at 13811 Amar Road, La Puente, CA is likely to
cause adverse impacts to the receiving groundwater unless extraction is limited to the following
extraction scenarios: pumping only from S-05, S-06, S-07, and S-10; and

Assuming that compliance with the substantive requirements of the General Permit will be based on a
comparison of the UCL95 for boron, chloride, fluoride, nitrate, sulfate, and TDS to actual (Flow Weighted
Average) effluent concentrations, the extraction, treatment, and reinjection at 13811 Amar Road, La
Puente, CA is likely to cause adverse impacts to the receiving groundwater unless extraction is limited to
the following extraction scenarios: pumping from S-05 only.
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Figure 3

Stiff Diagram for Reinjection Well MW8-1
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Figure 4

stiff Diagram for wSly?S0tion Well a=ymH
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Figure p
stiff Diagram for wSly?S0tion Well a=yn3
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Figure C
Stiff Diagram for wS1y2SOtion Well P1
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Figure 7

Stiff Diagrams for Individual Extraction Wells and Flow Weighted Average from All Six Wells
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TABLE 1

Statistical Analysis of PVOU SZ Hydrostratigraphic Unit

Sample Set 1 = A, B, C depth interval wells (MW8-1A, B, C MWS8-2A, B, C MWS8-A, B, CP1-A, B, C)
Sample Set 2 = D depth interval wells (MW8-1D, MW8-2D, MW8-3D, P1-D)

Two sample sets

statistically
similar using

significance level

Sample Set 1: A, B,
C depth intervals

minimum -

maximum range

Sample Set 2:
D depth
interval
minimum -
maximum

Parameter of 0.05? Statistical Test P value [Comments (mg/L) range (mg/L)
Boron No Wilcoxon-Mann-Whitney 0.000 0.033-0.16 0.032-0.043
Chloride No Wilcoxon-Mann-Whitney 0.000 33.7-94.1 18.1-31.9
Fluoride No Gehan 0.000 [Contained 41% nondetects 0.17-0.38 0.32-0.39
Nitrate No Wilcoxon-Mann-Whitney [ 8.71E-04 |Contained 4% nondetects 0.25-17.4 3.8-13.2
Sulfate No Welch-Satterthaite 0.000 58.5 - 206 35.9-58.5
TDS No Welch-Satterthaite 0.000 339 -1,000 304 - 420

Data used in analysis includes baseline water quality sampling events in December2013/January 2014 and April 2014

https://sites.tetratech.com/projects/200-PVOU/Drafts in Progress/Baseline sampling memo/Table 1








TABLE 2
"Effluent" versus 95% UTL
PVOU Extraction Zone Analysis

Comparison of Well data - 95% UTL analysis
95% UTL calculated based on Background Statistics for Reinjection Zone (A-C Intervals)
using MW8-1ABC, MW8-2ABC, MW8-3ABC, P1-ABC data from Dec 13/Jan 14 and Aprl4

Nitrogen,
Well ID Boron Chloride Fluoride Nitrate Sulfate TDS
Units mg/L mg/L mg/L mg/L mg/L mg/L
Basin Plan Objective 0.5 100 2%* 10 100 600
Reinjection 95% UTL 0.188 94 0.38 20 222 1,187

UTL Data Distribution

Approx. Gamma
Distribution at

Nonparametric
Upper Limits for

Normal at 5%

Normal at 5%

Normal at 5%

Normal at 5%

5% sig. level BTV sig. level sig. level sig. level sig. level
Flow weighted average 0.069 69 0.26 10 135 671
(S-05)
Flow weighted average 0.088 71 0.24 10 152 711
(S-05, S-06)
Flow weighted average 0.134 81 0.24 10 183 807

(S-05, S-06, S-07, S-09, S-10, S-11)

* %

= CA Primary MCL

= below Reinjection Zone 95% UTL

= above Reinjection Zone 95% UTL but less than Basin Plan Objective

= above Reinjection Zone 95% UTL and above Basin Plan Objective








TABLE 3

Individual Extraction Wells versus 95% UTL
PVOU Extraction Zone Analysis
95% UCL calculated based on Reinjection Zone (A-C Intervals)
using MW8-1ABC, MW8-2ABC, MW8-3ABC, P1-ABC data from Dec 13/Jan 14 and Aprl4

Nitrogen,
Well ID Boron Chloride Fluoride Nitrate Sulfate TDS
Units mg/L mg/L mg/L mg/L mg/L mg/L
Basin Plan Objective 0.5 100 2%% 10 100 600
Reinjection 95% UTL 0.188 94 0.38 20 222 1,187

UTL Data Distribution

Approx. Gamma
Distribution at

Nonparametric
Upper Limits for

Normal at 5%

Normal at 5%

Normal at 5%

Normal at 5%

5% sig. level BTV sig. level sig. level sig. level sig. level
Individual Well S-05 0.069 69 0.26 10 135 671
Individual Well S-06 0.12 74 0.21 8 181 778
Individual Well S-07 0.13 87 0.24 10 199 850
Individual Well S-09 0.195 90 0.26 12 220 903
Individual Well S-10 0.185 89 0.25 12 212 920
Individual Well 5-11 0.29 97 0.23 12 230 995

** = CA Primary MCL

= below Reinjection Zone 95% UTL
= above Reinjection Zone 95% UTL but less than Basin Plan Objective
= above Reinjection Zone 95% UTL and above Basin Plan Objective

https://sites.tetratech.com/projects/200-PVOU/Drafts in Progress/Baseline sampling memo/Table 3 Summary individ EWs and 95pct UTL








TABLE 4
"Effluent" versus 95% UCL
PVOU Extraction Zone Analysis

95% UCL calculated for Reinjection Zone (A-C Intervals)

using MW8-1ABC, MW8-2ABC, MW8-3ABC, P1-ABC data from Dec 13/Jan 14 and Aprl4

Nitrogen,
Well ID Boron Chloride Fluoride Nitrate Sulfate TDS
Units mg/L mg/L mg/L mg/L mg/L mg/L

Basin Plan Objective 0.5 100 2% 10 100 600
Reinjection 95% UCL 0.091 77 0.28 15 144 824
UCL Data Distribution

95% Adjusted| 95% Student's-t 95% KM (t) 95% KM (t)| 95% Student's-| 95% Student's-

Gamma UCL UCL UCL UCL t UCL t UCL

Flow weighted average 0.069 69 0.26 10 135 671
(S-05)
Flow weighted average 0.088 71 0.24 10 152 711
(S-05, S-06)
Flow weighted average 0.134 81 0.24 10 183 807

(S-05, S-06, S-07, S-09, S-10, S-11)

** = CA Primary MCL

= below Reinjection Zone 95% UCL

= above Reinjection Zone 95% UCL but less than Basin Plan Objective

= above Reinjection Zone 95% UCL and above Basin Plan Objective

C:\Users\scott.parsons\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.[E5\OTGVPDAR\Table 4 Summary FWA and 95pct UCL








ATTACHMENT 1

Baseline Water Quality Sampling Analytical Results







Attachment 1
Baseline Water Quality Sampling Events - Inorganic Data Summary
PVOU Sz

SAMPID Sample Date Boron Chloride Crvi | fluoride | nitrate sulfate TDS
mg/L
MW8-1A 1/6/2014 0.072 89.8 0.003 0.17 16.7 141 892
MWS8-1A 4/21/2014 0.083 80.2 0.0033 < 0.25 16.5 131 940
MW8-1B 1/6/2014 0.050 74.7 0.005 0.21 14.1 128 748
MW8-1B 4/21/2014 0.055 77.2 0.0057 < 0.25 14.8 130 767
MW8-1C 1/6/2014 0.037 47.1 0.007 0.25 9.6 91.6 536
MW8-1C 4/21/2014 0.036 48.2 0.0041 < 0.25 7.8 92.5 523
MW8-1D 1/10/2014 0.036 31.9 0.005 0.37 13.2 58.5 420
MWS8-1D 4/21/2014 0.043 27.6 0.0052 0.32 9.8 51.0 391
MW8-2A 1/7/2014 0.160 87.3 0.003 0.25 11.4 202 1000
MW8-2A 4/22/2014 0.15 90.5 0.0038 0.25 11.8 206 965
MW8-28B 1/7/2014 0.063 90.9 0.005 0.27 15.6 156 832
MW8-2B 4/22/2014 0.064 87.0 0.005 < 0.25 15.4 148 819
MW8-2C 1/7/2014 0.150 94.1 0.003 0.27 17.1 171 931
MW8-2C 4/22/2014 0.16 90.3 0.0031 < 0.25 17.3 171 940
MW8-2D 1/7/2014 0.032 18.1 0.009 0.39 4.0 35.9 304
MW8-2D 4/22/2014 0.036 19.8 0.0097 0.36 4.2 38.2 304
MW8-3A 1/8/2014 0.049 53.7 0.008 0.29 17.4 83.9 649
MWS8-3A 4/22/2014 0.047 54.6 0.0089 0.25 15.8 88.7 663
MW8-3B 1/8/2014 0.046 54.6 0.010 0.31 16.3 105 624
MW8-3B 4/22/2014 0.05 48.2 0.01 0.29 15.2 91.3 650
MW8-3C 1/8/2014 0.033 35.8 0.012 0.38 9.9 62.2 444
MW8-3C 4/22/2014 0.036 33.7 0.012 0.34 9.3 58.5 339
MW8-3D 1/8/2014 0.033 22.8 0.009 0.35 6.7 41.8 334
MWS8-3D 4/22/2014 0.034 22.6 0.01 0.35 6.3 40.2 349
P-1L 1/9/2014 0.034 22.6 0.015 0.39 4.1 41.8 319
P-1L 4/21/2014 0.035 22.5 0.015 0.36 3.8 40.9 327
P-1LM 1/9/2014 0.042 61.1 0.007 0.33 111 124 653
P-1LM 4/21/2014 0.043 58.1 0.000012 0.28 0.3 108 625
P-1U 1/9/2014 0.093 79.7 0.004 < 0.25 134 161 932
P-1U 4/21/2014 0.097 78.0 0.0036 0.25 13.6 154 968
P-1UM 1/9/2014 0.084 83.6 0.004 0.27 133 152 854
P-1UM 4/21/2014 0.081 85.4 0.004 < 0.25 12.8 154 916
S-05 12/17/2013 0.065 67.3 0.006 0.27 10.5 128 669
S-05 4/15/2014 0.073 69.8 0.0065 < 0.25 10.2 142 672
S-06 12/16/2013 0.120 75.0 NS 0.25 9.4 182 782
S-06-185 12/19/2013 NS NS 0.000078 NS NS NS NS
S-06-195 12/19/2013 NS NS 0.0034 NS NS NS NS
S-06-205 12/19/2013 NS NS 0.0012 NS NS NS NS
S-06 4/11/2014 0.12 73.5 0.000 0.16 6.5 180 774
S-07 12/16/2013 0.130 91.6 NS 0.23 10.0 210 843
S-07-175 12/19/2013 NS NS 0.0012 NS NS NS NS
S-07-200 12/19/2013 NS NS 0.0034 NS NS NS NS
S-07-225 12/19/2013 NS NS 0.0011 NS NS NS NS
S-07 4/16/2014 0.13 82.4 0.003 < 0.25 10.1 187 857
S-09 12/17/2013 0.200 90.3 0.004 0.27 113 219 925
S-09 4/15/2014 0.19 90.3 0.0038 0.25 11.7 220 880
S-10 12/19/2013 0.190 92.2 0.004 < 0.25 12,5 224 931
S-10 4/16/2014 0.18 84.9 0.0044 0.25 12.3 199 909
S-11 12/18/2013 0.290 94.8 0.001 0.27 10.0 236 1020
S-11 4/11/2014 0.29 99.8 0.0032 0.19 13.4 224 969
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ATTACHMENT 2

LARWAQCB Resolution R07-001 and Order No. R4-2007-0019 (General Permit)







STATE OF CALIFORNIA
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

RESOLUTION NO. R07-001

APPROVING THE ENVIRONMENTAL CHECKLIST AND
ADOPTING A MITIGATED NEGATIVE DECLARATION FOR
GENERAL WASTE DISCHARGE REQUIREMENTS FOR GROUNDWATER REMEDIATION AT
PETROLEUM HYDROCARBON FUEL, VOLATILE ORGANIC COMPOUND AND/OR
HEXAVALENT CHROMUM IMPACTED SITES
(FILE NO. 01-116)

WHEREAS, THE CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD, LOS ANGELES
REGION, FINDS:

I. The California Water Code (CWC) section 13260, subdivision (a)(1) requires that any person
discharging wastes or proposing to discharge wastes, other than into a community waste water
collection system, which could affect the quality of the waters of the State, shall file a Report of
Waste Discharge with the Regional Board. The Regional Board shall then prescribe requirements
for the discharge or proposed discharge of wastes.

2. Section 13263, subdivision (i), of the CWC provides that a Regional Board may prescribe general
waste discharge requirements (WDRs) for discharges produced by similar operations, involving
similar types of wastes, and requiring similar treatment standards.

3. The adoption of general WDRs for in-situ groundwater remediation/cleanup or the extraction of
polluted groundwater with above ground treatment and the return of treated groundwater to the same
aquifer zone would: a) simplify the application process for dischargers, b) allow more efficient use of
Regional Board staff time, c) reduce Regional Board time by enabling the Executive Officer to notify
the discharger of the applicability of the general WDRs, d) enhance the protection of surface water
quality by eliminating the discharge of wastewater to surface waters, and e) provide a level of
protection comparable to individual, site-specific WDRs.

4. Petroleum hydrocarbon fuel, volatile organic compound and hexavalent chromium contaminate the
groundwater at various sites throughout the Los Angeles Region and cause or threatens to cause
adverse impacts to existing and potential beneficial uses of the region's groundwater resources.
Remediation/cleanup of groundwater at these sites includes the use and application of chemical,
biological, and physical treatment processes, such as oxygen enhanced process, chemical oxidation,
nutrient or chemical addition for enhanced biodegradation, or groundwater pump and treat technology
with the return of treated groundwater to the same aquifer zone in some cases.

5. The application of any material to groundwater may result in unintended adverse impacts to
groundwater quality. Any potential adverse water quality impacts that may result will be localized, of
short-term duration, and will not impact any existing or prospective uses of groundwater.
Groundwater quality will be monitored before addition of any materials, during treatment, and after
treatment is completed to verify no long-term adverse impact to water quality.

6. The implementation of in-situ cleanup may require a small-scale pilot testing program or
demonstration study prior to the design and implementation of a full-scale remediation project. The

1 March 1, 2007







General Waste Discharge Requirements for Groundwater

Remediation at Petroleum Hydrocarbon Fuel,

Volatile Organic Compound and/or

Hexavalent Chromium Impacted Sites File No. 01-116
Resolution No. R07-001

10.

11.

12.

13.

discharges from the pilot test programs or demonstration study are also covered under the general
WDRs.

The Regional Board adopted a revised Water Quality Control Plan (Basin Plan) for the Los
Angeles Region on June 13, 1994. The Basin Plan contains water quality objectives and lists the
beneficial uses of groundwater in the Los Angeles Region. Beneficial uses of groundwater in the Los
Angeles Region include, among others: municipal and domestic supply, industrial service and process
supply, agricultural supply and groundwater recharge. Beneficial uses for individual Hydrologic Sub-
areas are specified in the Basin Plan.

The general WDRs are applicable to groundwater remediation at petroleum hydrocarbon fuel, volatile
organic compound and hexavalent chromium impacted sites in the Los Angeles Region. Depending
on the Report of Waste Discharge submitted by a discharger seeking coverage under the general
WDRs, the Executive Officer determined the annual fee based on the threat to water quality and
complexity of the discharge. The general WDRs to regulate groundwater discharges that have a
threat to water quality of Category 3 and Complexity rating of A for a combined rating of 3-A.

Discharges with a rating of 3-A contain pollutants that could degrade water quality or cause a minor
impairment of designated beneficial uses within the application area of the receiving groundwater.
The discharges covered by these requirements will have a groundwater monitoring program to
comply with requirements prescribed in the general WDRs.

The release of petroleum hydrocarbon fuel, volatile organic compound and hexavalent chromium at
sites within the Los Angeles Region affects shallow perched groundwater resources. Many of the
shallow perched groundwater zones contain general mineral content (total dissolved solids, chloride
and sulfate, etc.), which are considered to be naturally occurring and not the result of pollution, that
exceed Basin Plan Objectives for these constituents. The re-injection or infiltration of treated
groundwater that exhibits general mineral content that is naturally occurring and exceeds Basin Plan
Objectives may be returned to the same groundwater formations from which it is withdrawn, with
concentrations not exceeding the original background concentrations for the site.

Treated groundwater that exhibits general mineral content that is naturally occurring and exceeds
Surface Water Basin Plan Objectives must be treated prior to discharge into surface waters under a
separate National Pollutant Discharge Elimination System (NPDES) Permit.

The requirements contained in this Order were established by considering, and are consistent with, all
the water quality control policies, plans, and regulations mentioned above and, if they are met, will
protect and maintain the existing beneficial uses of the receiving groundwater.

The permitted discharge is consistent with the antidegradation provisions of State Water Resources
Control Board Resolution No. 68-16 (Anti-degradation Policy). The impact on existing water
quality will not be significant in comparison to individual WDRs, and the general WDRs will
improve the quality of the affected groundwater.
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14.

15.

16.

17.

18.

19.

These general WDRs are not intended to alter or supersede any existing restrictions or working
arrangements relating to cleanup cases with local governmental agencies.

In accordance with the Governor’s Executive Order requiring any proposed activity be reviewed to
determine whether such activity will cause additional energy usage, this Regional Board has
determined that implementation of these general WDRs will not result in a change in energy usage
exceeding what would be used if site specific WDRs were issued for cleanup at these sites.

The Regional Board has notified the applicant and interested agencies and persons of its intent to
prescribe general WDRs for the discharges covered under these general WDRs and has provided
them with an opportunity to submit their written views and recommendations. The Regional
Board, in a public meeting, heard and considered all comments pertaining to the discharge(s) and
to the tentative requirements.

This Regional Board has assumed lead agency role for this project under the California
Environmental Quality Act and has conducted an Initial Study (in the format of an expanded
Environmental Checklist) in accordance with Title 14, California Code of Regulations, Section
15063, entitled Guidelines for Implementation of the California Environmental Quality Act. Based
on the Initial Study, the Regional Board prepared a Mitigated Negative Declaration that the project
will not have a significant adverse effect on the environment.

Copies of the Environmental Checklist and proposed Mitigated Negative Declaration were
transmitted to all agencies and persons known to be interested in the matter.

All comments received have been addressed by Regional Board staff. The Regional Board
considered all testimony and evidence at a public hearing held on March 1, 2007, at the
Metropolitan Water District Headquarters Office located at 700 North Alameda Street, Los
Angeles, California and good cause was found to approve the Environmental Checklist and adopt a
Mitigated Negative Declaration.

THEREFORE BE IT RESOLVED THAT:

This Regional Board hereby approves the Environmental Checklist and adopts the Mitigated Negative
Declaration for the General Waste Discharge Requirements for Groundwater Remediation at Petroleum
Hydrocarbon Fuel, Volatile Organic Compound and Hexavalent Chromium Impacted Sites.

A copy of this Resolution shall be forwarded to the State Water Resources Control Board.

A copy of this Resolution shall be forwarded to all interested parties.

The application of chemical, biological and physical treatment processes, such as oxygen enhanced
process, chemical oxidation, chemical reduction, nutrient or chemical addition for enhanced

biodegradation or groundwater pump and treat discharges shall conform with all the requirements,
conditions, provisions and limitations set forth in the Order No. R4-2007-0019.
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CERTIFICATION

1, Jonathan S. Bishop, Executive Officer, do hereby certify that the foregoing is a full, true and correct copy
of a Resolution adopted by the California Regional Water Quality Control Board, Los Angeles Region on
March 1, 2007.

nathan 5. Bishop
Executive Officer








STATE OF CALIFORNIA
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

ORDER NO. R4-2007-0019
REVISED GENERAL WASTE DISCHARGE REQUIREMENTS
FOR
GROUNDWATER REMEDIATION AT PETROLEUM HYDROCARBON FUEL, VOLATILE
ORGANIC COMPOUND AND/OR HEXAVALENT CHROMIUM IMPACTED SITES
(FILE NO. 01-116)

The California Regional Water Quality Control Board, Los Angeles Region (Regional Board) finds:

1. Pursuant to Division 7 of the California Water Code, this Regional Board at a public hearing
held on January 24, 2002, adopted the General Waste Discharge Requirements (WDRs) (Order
No. R4-2002-0030) relative to the groundwater remediation at petroleum hydrocarbon fuel
and/or volatile organic compound impacted sites. Subsequent to adoption of the initial general
waste discharge requirements (WDRs), these WDRs have been revised to include the use of
ozone as a treatment compound and the application and use of trace materials.

2. Since then, however, at sites throughout Los Angeles County, monitoring and municipal
production wells have become polluted with dissolved hexavalent chromium. From the
Pacoima — Sunland area in the northeastern San Fernando Valley to the basin’s narrows in City
of Los Angeles and from the northern edge of Central Basin to Long Beach, hexavalent
chromium releases have threatened or have directly impacted monitoring or municipal supply
wells.

3. Table I (Attachment A) of Order R4-2007-0019 includes a list of materials that can be used for
in-situ remediation purposes. Newly added remedial compounds for in-situ reduction are calcium
polysulfide, ferrous sulfate, sodium dithionite, and bioremediation agents such as molasses,
lactose, cheese whey or starch and emulsified oil have demonstrated that they can effectively
convert hexavalent chromium to chromium III, a less toxic and more stable compound. In
addition, activated persulfate (Klozur "™) for chemical oxidation has proven to be effective for
the remediation of petroleum impacted sites. The revised general WDRs are to include the above
to the list of materials approved for in-situ remediation zone treatment purposes and include a
brief list of tracer materials that can be utilized at sites to aid in determination of the effectiveness
of clean up material application.

1 December 27, 2004
Revised January 5, 2005
Revised February 1, 2005
Revised April 19, 2005
Revised November 17, 2006
Revised March 1, 2007
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4. The California Water Code (CWC), section 13260, subdivision (a)(1) requires that any person
discharging wastes, or proposing to discharge wastes other than into a community waste water
collection system, which could affect the quality of the waters of the State, shall file a Report of
Waste Discharge with the Regional Board. The Regional Board shall then prescribe
requirements for the discharge or proposed discharge of wastes.

5 Section 13263, subdivision (i) of the CWC provides that a Regional Board may prescribe general
waste discharge requirements for discharges produced by similar operations, involving similar
types of wastes, and requiring similar treatment standards.

6. The adoption of general WDRs for in-situ groundwater remediation/cleanup or the extraction of
polluted groundwater with above ground treatment and the return of treated groundwater to the
same aquifer zone would: a) simplify the application process for dischargers, b) allow more
efficient use of Regional Board staff time, c) reduce Regional Board time by enabling the
Executive Officer to notify the discharger of the applicability of the general WDRs, d) enhance
the protection of surface water quality by eliminating the discharge of wastewater to surface
waters, and e) provide a level of protection comparable to individual, site-specific WDRs.

7. Petroleum hydrocarbon fuel, volatile organic compound and hexavalent chromium contaminated
groundwater at various sites throughout the Los Angeles region and cause or threaten to cause
adverse impacts to existing and potential beneficial uses of the region's groundwater resources.
Remediation/cleanup of groundwater at these sites includes the use and application of chemical,
biological, and physical treatment processes, such as, chemical oxidation, chemical reduction,
oxygen enhanced process, nutrient or chemical addition for enhanced biodegradation, or
groundwater pump and treat technology with the return of treated groundwater to the same aquifer
zone in some cases.

8. The application of any material to groundwater may result in unintended adverse impacts to
groundwater quality. Any potential adverse water quality impacts that may result will be
localized, of short-term duration, and will not impact any existing or prospective beneficial uses
of groundwater. Groundwater quality will be monitored before addition of any materials, during
treatment, and after treatment is completed to verify no long-term adverse impact to water quality.

9. The implementation of in-situ cleanup may require a small-scale pilot testing program or
demonstration study prior to the design and implementation of a full-scale remediation project.
The discharges from the pilot test programs or demonstration study are also covered under these
general WDRs.
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10

11

12.

13.

14.

15.

16.

The Regional Board adopted a revised Water Quality Control Plan (Basin Plan) for the Los
Angeles Region on June 13, 1994. The Basin Plan contains water quality objectives and lists the
beneficial uses of groundwater in the Los Angeles region. Beneficial uses of groundwater in the
Los Angeles region include, among others: municipal and domestic supply, industrial service and
process supply, agricultural supply and groundwater recharge. Beneficial uses for individual
hydrologic sub-areas are specified in the Basin Plan. See Attachment B Table 3-10 water quality
objectives for selected constituents in regional groundwaters.

The release of petroleum hydrocarbon fuel, volatile organic compounds and hexavalent
chromium, at many sites within the Los Angeles region affects only shallow groundwater sources.
Many of the shallow groundwater zones contain general mineral content (total dissolved solids,
chloride, and sulfate, etc.) in concentrations, which are considered to be naturally occurring and
not the result of pollution that may exceed Basin Plan Objectives for these constituents. Treated
groundwater that exhibits general mineral content that are naturally occurring and exceeds Basin
Plan Objectives may be returned to the same groundwater formations from which it is withdrawn,
with concentrations not exceeding the original background concentrations for the site.

Treated groundwater that exhibits general mineral content that is naturally occurring and exceeds
Surface Water Basin Plan Objectives must be treated if discharged into surface waters under a
separate National Pollutant Discharge Elimination System (NPDES) Permit.

The general WDRs are applicable to groundwater remediation projects at, petroleum hydrocarbon
fuel, volatile organic compound and hexavalent chromium impacted sites. Depending on the
Report of Waste Discharge, the Executive Officer determines the annual fee based on the threat to
water quality and complexity of the discharge. The general WDRs are to regulate groundwater
discharges that have a threat to water quality of Category 3 and Complexity rating of A for a
combined rating of 3-A.

Discharges with a rating of 3-A contain pollutants that could degrade water quality or cause a
minor impairment of designated beneficial uses within the application area of the receiving
groundwater. The discharges covered by these requirements will have a groundwater monitoring
program to comply with requirements prescribed in this Order.

The requirements contained in this Order were established by considering, and are consistent with,
all the water quality control policies, plans, and regulations mentioned above and, if they are met,
will protect and maintain the existing beneficial uses of the receiving groundwater.

The permitted discharge is consistent with the antidegradation provisions of State Water
Resources Control Board Resolution No. 68-16 (Anti-degradation Policy). The impact on

3
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17.

18.

19.

20.

21.

existing water quality will not be significant in comparison to individual WDRs, and the
general WDRs will improve the quality of the affected groundwater.

These general WDRs are not intended to alter or supersede any existing restrictions or working
arrangements relating to cleanup cases with local governmental agencies.

In accordance with the Governor’s Executive Order requiring any proposed activity be reviewed
to determine whether such activity will cause additional energy usage, this Regional Board has
determined that implementation of these general WDRs will not result in a change in energy usage
exceeding what would be used if site-specific WDRs were issued for cleanup at these sites.

The Regional Board has prepared an Initial Study and Mitigated Negative Declaration for the
issuance of these general WDRs in accordance with the provisions of the California
Environmental Quality Act (CEQA).

The Regional Board has notified interested agencies and persons of its intent to prescribe
general WDR’s for the discharges covered under these general WDRs, and has provided them
with an opportunity to submit their written views and recommendations for the requirements.

The Regional Board, in a public meeting, heard and considered all comments pertaining to the
tentative general WDRs.

IT IS HEREBY ORDERED THAT dischargers authorized under this Order shall meet the provisions
contained in Division 7 of the California Water Code, and regulations adopted here under, by complying

with the following:
A. ELIGIBILITY
1. A discharger may seek coverage under this Order for:
a. existing and future discharges to groundwater of remediation compounds from the

cleanup of petroleum hydrocarbon fuel, volatile organic compound and/or
hexavalent chromium impacted sites and similar discharges.

b. re-injection, percolation or infiltration of treated groundwater from a pump and
treat remediation system(s).

2. To be covered under this Order, a discharge must meet the following criteria:
a. The Executive Officer must find, based on the Report of Waste Discharge
submitted pursuant to Provision C, that the groundwater discharges for which
coverage under this Order are sought have a threat to water quality of Category 3
4
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and Complexity rating of A for a combined rating of 3-A, using the rating criteria
noted (see on the Regional Board website at:
http://www.waterboards.ca.gov/losangeles/html/permits/fee_schedule/fee%20sche
dules%20(2004-005).pdf

b. The discharger must have an approved Remediation Action Plan (RAP). The
discharger shall submit a copy of the approved RAP including any conditions of
implementation with the Report of Waste Discharge for application of the general
WDRs. At a minimum, the RAP shall include the following site-specific
information:

. The background water quality of the aquifer of the groundwater
remediation site(s) including contaminant types, total dissolved solids,
sulfates, chlorides, nitrogen (NH4, NO; NO,), chemical oxygen demand,
biological oxygen demand, phosphorus, pH, dissolved metals, nutrients,
dissolved oxygen, dissolved carbon dioxide, methane, temperature, iron,
and oxidation-reduction potential;

. Information on any potential adverse impacts to groundwater quality, and
whether the impacts will be localized and short-term,;

. The results of any pilot testing performed for the treatment technology to
be used;

. Site-specific  geology (lithology and physical parameters) and
hydrogeologic parameters, hydrologic report;

° Infiltration rate;

. Characterization and extent of petroleum hydrocarbon fuel, volatile
organic compound and hexavalent chromium plume(s);

. Description of the treatment system(s);

. Adequate groundwater monitoring network with historical groundwater
monitoring report;

. Description of the aerial extent of the application area and identification of

monitoring wells to be used to determine water quality upgradient, within
the application area, downgradient from the application area and identify
the compliance point;

. Material Safety Data Sheet (MSDS) information and other product
technical information for any materials to be used for cleanup;

. Application rate(s), material type(s) and applied concentrations; and

. Evaluation of loading rates for nitrogen compounds, total dissolved solids,
sulfate, and chloride compounds.

5
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c. The General Waste Discharge Requirements would allow the following materials
to be used for in-situ remediation purposes:

1. Oxidation/Aerobic Degradation Enhancement Compounds:

Fenton’s reagent (hydrogen peroxide, ferrous iron catalyst, and pH buffer)
Hydrogen peroxide

Potassium or sodium permanganate

Oxygen release compound (ORC) magnesium peroxide

Ozone

Activated Persulfate (Klozur ™)

2. Reducing/Reductive Degradation Enhancement Compounds (Table I):

e (Calcium Polysulfide (Inorganic)
e Ferrous Sulfate (Inorganic)
e Ferrous Chloride (Inorganic)
e Sodium Dithionite (Inorganic)
e Zero-valent iron (Inorganic)
e Bio-remediation (Organic) using:
. Molasses,
) Lactose,
. Cheese Whey and/or
. Starch
. Sodium Lactate
. Ethanol
. Emulsified Oil
. Corn Syrup
. Hydrogen Release Compound (HRC)—{proprietary}

3. Inorganics/Nutrients:
e Nitrate, ammonia, phosphate, vitamins

4. Carbon Sources/Electron Donors:

e Acetate, lactate, propionate, benzoate, oleate, ethanol, propanol,
methanol, glucose, complex sugars such as molasses or corn syrup, other
food process byproducts such as milk whey or yeast extract, other
complex organic material such as wood chips

6
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5. Study tracer compounds:

e The tracer compounds shall be highly contrast and not reactive with
current contaminants to be treated. The tracers may be chloride-based
and bromide-based salts, such as sodium-flouroscein, calcium chloride,
sodium chloride, calcium bromide, sodium bromide, potassium bromide,
potassium, iodide, Rhodamine WT, rhodamine (D), eosine, and fluoride
salts, or similar materials as approved by the Executive Officer.

3. In applying these general WDRs, the monitoring program shall address changes in
geochemistry that may alter the potential occurrence of transference of chromium (III)
into chromium (VI), or vice versa, during the oxidation or reduction process in the in-
situ remediation under these WDRs.

4. For the purpose of renewal of existing individual requirements with these general WDRs,
provided that all the conditions of these general WDRs are met, renewal is effective upon
issuance of a notification by the Executive Officer and issuance of a new monitoring and
reporting program.

5. When the individual WDRs with more specific requirements are issued to a discharger,
the applicability of this Order to that discharger is automatically terminated on the
effective date of the individual WDRs.

B. AUTHORIZATION

To be authorized to discharge under this Order, the discharger must submit a Report of Waste
Discharge in accordance with the requirements of Part C of this Order. Upon receipt of the
application, the Executive Officer shall determine the applicability of this Order to such a
discharge and the completeness of the application package. If the discharge is eligible, the
Executive Officer shall notify the discharger that the discharge is authorized under the terms and
conditions of this Order and prescribe an appropriate monitoring and reporting program. For new
discharges, the discharge shall not commence until receipt of the Executive Officer's written
determination and the discharger receives general WDRs to include a site specific monitoring and
reporting program.

C. REPORT OF WASTE DISCHARGE

1. Deadline for Submission
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2.

a. Renewal of permits of existing dischargers covered under individual WDRs that
meet the eligibility criteria in Part A and have submitted Report of Waste
Discharge will consist of a letter of determination from the Executive Officer of
coverage under this Order.

b. New dischargers shall file a complete application to include all information
identified in Items Al, A2 and as above at least 60 days before planned
commencement of any discharge.

Forms for Report of Waste Discharge

a. Dischargers shall use the appropriate forms (Standard Form 200) or equivalent
forms approved by the State Water Resources Control Board or the Executive
Officer of the Los Angeles Regional Board.

b. The discharger, upon request, shall submit any additional information that the
Executive Officer deems necessary to determine whether the discharge meets the
criteria for coverage under this Order, and/or in prescribing an appropriate
monitoring and reporting program.

c. The Report of Waste Discharge shall be accompanied by the first annual fee (if
appropriate) in accordance with the current version of California Code of
Regulation, Title 23, Division 7, Chapter 9, Waste Discharge Report and
Requirements Article 1 fees for a discharge. The check or money order shall be
made payable to the "State Water Resources Control Board."

D. DISCHARGE PROHIBITIONS

L.

The discharge of wastes other than those which meet eligibility requirements in Part A of
this Order is prohibited unless the discharger obtains coverage under another general
permit or an individual site specific permit that regulates the discharge of such wastes.

The discharge of any radiological, chemical, or biological warfare agent or high level
radiological waste is prohibited.

Creation of a pollution, contamination, or nuisance, as defined by section 13050 of the
California Water Code (CWC), is prohibited.

The surfacing as overflow of wastes from the treatment system at any time and at any
location is prohibited.
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5.

The disposal of wastes in geologically unstable areas or so as to cause earth movement is
prohibited.

E. DISCHARGE LIMITATIONS

L.

The discharge of wastes shall not cause the pH of the receiving groundwater at the
compliance point, downgradient outside the application area, beyond the range of 6.5 and
8.5.

The discharge of wastes shall not cause the mineral constituents of the receiving
groundwater at the compliance point, downgradient outside the application area, in excess
of applicable limits given in Attachment B. In the letter of determination, the Executive
Officer shall indicate the groundwater limitations in Attachment B applicable to the
particular discharge, and identify the compliance point(s) for the site.

The discharge of wastes shall not cause the concentrations of chemical constituents and
radionuclides of the receiving groundwater designated for use as domestic or municipal
supply at the compliance point, downgradient outside the application area, in excess of the
Maximum Contaminate Levels (MCLs) specified in the following provisions of Title 22
of the California Code of Regulations which are incorporated by reference into the Basin
Plan: Table 64431-A of section 64431 (inorganic chemicals), Table 64431-B of section
64431 (fluoride), Table 64444-A of section 64444 (organic chemicals), and Table 4 of
section 64443 (radioactivity). This incorporation by reference is prospective including
future changes to the incorporated provisions as the changes take effect.

Waste discharged shall not cause the concentration of coliform organisms over any seven
days period greater than 1.1/100ml.

Waste discharged shall not contain salts, heavy metals, or organic pollutants at levels that
would cause receiving groundwater at the compliance point, downgradient outside the
application area, to exceed the water quality objectives for groundwater or groundwater
that may be in hydraulic connection with surface waters designated for marine aquatic life
or body contact recreation.

Waste discharged shall not cause the groundwater to contain concentrations of chemical
substances or its by-products in amounts that adversely affect any designated beneficial
use, outside the application area or treatment zone at the compliance point(s).
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7.

Waste discharged shall not cause the groundwater to contain residual taste or odor in
concentrations that cause nuisance or adversely affect beneficial uses, outside the
application area or treatment zone at the compliance point(s).

Waste discharged shall not cause the groundwater to contain in amounts that cause
nitrogen as nitrate-nitrogen plus nitrite-nitrogen (NO3;-N+NO,-N), 45 mg/L as Nitrate
(NO3), 10 mg/L as nitrate-nitrogen (NOs3-N), or 1 mg/L as nitrite-nitrogen (NO,-N),
outside the application area or treatment zone at the compliance point(s).

F. PROVISIONS

The Executive Officer may require any discharger authorized under this Order to apply for
and obtain individual WDRs with specific requirements. The Executive Officer may
require any discharger authorized to discharge under this permit to apply for individual
WDRs only if the discharger has been notified in writing that a permit application is
required. This notice shall include a brief statement of the reasons for this decision, an
application form, a statement setting a deadline for the discharger to file the application,
and a statement that on the effective date of the individual requirements, the authority to
discharge under this General WDRs are no longer applicable.

This Order includes the attached "Tentative Standard Provisions Applicable to Waste
Discharge Requirements." (Attachment C) If there is any conflict between provisions
stated herein before and the attached "Standard Provisions," those provisions stated
herein shall prevail.

Adequate facilities shall be provided to divert surface and storm water away from the
application area and/or treatment system and areas where any pollutants are stored.

The application of materials or the re-injection of treated groundwater shall only be at a
site owned or controlled by the discharger.

All work must be performed by or under the direction of a registered civil engineer,
registered geologist, or certified engineering geologist. A statement is required in all
technical reports that the registered professional in direct responsible charge actually
supervised or personally conducted all the work associated with the project.

The discharge of wastes to or infiltration to a surface water system must be covered by
separate WDRs under the National Pollution Discharge Elimination System (NPDES)
permit.

10
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10.

11.

12.

This Order does not alleviate the responsibility of discharger to obtain other necessary
local, state, and federal permits to construct facilities necessary for compliance with this
Order; nor does this Order prevent imposition of additional standards, requirements, or
conditions by any other regulatory agency. Additionally, the discharger shall notify the
Native American Heritage Commission of any plans to disturb the soil in order to
comply with California Environmental Quality Act (CEQA) guidelines as set forth in
Section 15064.5(b)(c). Furthermore the discharger is required to provide local
information prior to excavation to the California Historic Resources Information Center
(CHRIS). This will serve as their due diligence record search to provide proximity to
Native American historical and archeological resources. The discharger shall also be
required to adhere to California Health and Safety Code Section 7050.5, Public
Resources Code Section 5097.98, CEQA Section 15064.5(d) and Section 15064.5 (f) to
ensure that mitigation plan provisions are in-place to identify, evaluate and consult with
your commission about the discovery and disposition of any recovered human remains
or artifacts, should the occasion arise, during the remediation process overseen by this
agency.

The discharger shall notify Regional Board staff by telephone within 24 hours, followed
by written notification within one week; in the event it is unable to comply with any of
the conditions of this Order due to:

a) Breakdown of waste treatment equipment,

b) Accident caused by human error or negligence,
c) Other causes such as acts of nature, or

d) Site construction or development operations.

Any discharger authorized under this Order may request to be excluded from coverage of
this Order by applying for an individual permit.

In accordance with section 13263(e) of the California Water Code, these requirements are
subject to periodic review and revision by the Regional Board within a five (5) year cycle.

In accordance with Water Code section 13263(g), these requirements shall not create a
vested right to continue to discharge and are subject to rescission or modification. All
discharges of waste into waters of the state are privileges, not rights.

The discharger shall develop a contingency plan and maintain it on site. The contingency
plan shall detail appropriate actions to be taken in order to protect human health and the

11
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environment in case of any spill or failure related to the operation or mis-operation of the
treatment system.

G. MONITORING AND REPORTING REQUIREMENTS

L.

The Executive Officer is hereby authorized to prescribe a Monitoring and Reporting
Program for each authorized discharger. This program may include participation of the
discharger in a regional monitoring program.

The discharger shall file with the Regional Board technical reports on self-monitoring
work conducted according to the Monitoring and Reporting Program specified by the
Executive Officer and submits other reports as requested by the Regional Board.

The discharger shall retain records of all monitoring information and data used to
complete the Report of Waste Discharge and application for coverage under this Order for
at least five years from the date of permit issuance. The retention period shall be extended
during any unresolved litigation regarding the discharge or when requested by the
Executive Officer.

The discharger shall maintain all sampling, measurement and analytical results, including
the date, exact place, and time of sampling or measurement; individual(s) who did the
sampling or measurement; the date(s) analyses were done; analysts' names; and analytical
techniques or methods used.

All sampling, sample preservation, and analyses must be conducted according to test
procedures under title 40 Code of Federal Regulations, section 136, unless other test
procedures have been specified in this Order or by the Executive Officer.

All chemical, bacteriological, and bioassay analyses shall be conducted at a laboratory
certified for such analyses by the California Department of Health Services Environmental
Laboratory Accreditation Program (CDHS-ELAP) or other state agency authorized to
undertake such certification.

The discharger shall calibrate and maintain all monitoring instruments and equipment to
insure accuracy of measurements, or shall insure that both activities will be conducted.

In reporting the monitoring data, the discharger shall arrange the data in tabular form so

that the date, constituents, and concentrations are readily discernible. The data shall be

summarized to demonstrate compliance with waste discharge requirements. Laboratory
12
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10.

11.

12.

13.

14.

analytical data from any soil testing and/or groundwater monitoring shall be reported in
Electronic Deliverable Format in accordance with California Water Code section 13195
et. seq. requirements, if applicable.

For every item where the requirements are not met, the discharger shall submit a statement
of the actions undertaken or proposed that will bring the discharge into full compliance
with requirements at the earliest time and submit a timetable for correction.

The discharger shall file a report of any material change or proposed change in the
character, location or volume of the discharge.

The discharger shall notify this Regional Board within 24 hours by telephone of any
adverse condition resulting from the discharge; such notification shall be affirmed in
writing within five working days.

Whenever wastes, associated with the discharge under this Order, are transported to a
different disposal site, the following shall be reported in the monitoring report: type and
quantity of wastes; name and address of the hauler (or method of transport if other than by
hauling); and location of the final point(s) of disposal.

Each monitoring report must contain an affirmation in writing that:
"All analyses were conducted at a laboratory certified for such analyses by

and in accordance with current USEPA procedures or as
specified in this Monitoring and Reporting Program."

Each report shall contain the following completed declaration:

"I declare under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who managed the system or those directly responsible for
gathering the information, the information submitted, is, to the best of my knowledge and
belief, true, accurate and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for
knowing violations.

13
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Executed on the day of at

(Signature)
(Title)"

H. EXPIRATION DATE AND CONTINUATION OF THIS ORDER

This Order expires on March 1, 2012; however, for those dischargers authorized to discharge
under this Order, it shall continue in full force and effect until a new order is adopted.

L REAUTHORIZATION

Upon re-issuance of a new general permit Order, dischargers authorized under this Order shall file
a new Report of Waste Discharge within 45 days of notification by the Executive Officer.

I, Jonathan S. Bishop, Executive Officer, do hereby certify that the foregoing is a full, true, and correct
copy of an Order adopted by the California Regional Water Quality Control Board, Los Angeles Region,
on March 1, 2007.

Jonathan S. Bishop
Executive Officer
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TABLE |

Remediation Technologies Used at U.S. Chromium Sites

Additive

Additive Type

Treatment Mechanism

Comments

Calcium Polysulfide Inorganic ) N . End products in aerobic conditions is sulfate
Sulfide oxidation causing — . . N L
X . and sulfide precipitate (retained by soil) and in
- - hexavalent chromium reduction to — . - —
Hydrogen Sulfide Gas Inorganic . . anaerobic conditions may produce measurable
trivalent chromium and — . —
precipitation as a sulfide | |concentrations of aqueous sulfide or other
Sodium Sulfide Inorganic sulfide compounds.
Ferrous Sulfate Inorganic Ferrous oxidation causing End products in aerobic conditions is ferric
hexavalent chromium reduction to coprecipitate (retained by soil) and in
trivalent chromium and anaerobic conditions may produce measurable
coprecipitation with ferric iron concentrations of aqueous ferrous iron and
hydroxide trivalent chromium.
Sodium Dithionite Inorganic | |End products in aerobic conditions is a L
Sulfite oxidation causing | |hydroxide precipitate (retained by soil) and,
Sulfur Dioxide Gas Inorganic hexavalent chromium reduction to potentially, measureable concentrations of
trivalent chromium, excess trivalent||aqueous trivalent chromium and in anaerobic
Sodium Metabisulfite Inorganic chromium preciptates as hydroxide [ |conditions may produce higher measurable 1

concentrations of aqueous trivalent chromium.

Molasses

Organic (Off-the-Shelf)

Cheese Whey

Organic (Off-the-Shelf)

Sodium Lactate

Organic (Off-the-Shelf)

Anaerobic biological depression of
ORP causing reduction of

End products in aerobic conditions is a

—thydroxide precipitate (retained by soil) and,
I potentially, measureable concentrations of
—laqueous trivalent chromium and in anaerobic

Emulsified Oil Organic (Off-the-Shelf) hexavalent chromium reductionto | | iiong may produce higher measurable ||
trivalent chromium, excess trivalent . . R
) . . —concentrations of aqueous trivalent chromium |
Corn Syrup Organic (Off-the-Shelf) chromium preciptates as hydroxide |_|and carboxylic acids (incomplete L]
—{transformation of organic source). —
Ethanol Organic (Off-the-Shelf) L L]
Lactose Organic (Off-the-Shelf)
HRC Organic (Proprietary) HRC (Hydrogen Release Compound by
Regenesis) is propanoic acid, also known as
Glycerol Tripolylactate, a carbohydrate. Itis a
highly viscous material (like Honey) that
Anaerobic biological depression of dissolves slowly, typically about 18 months.
ORP causing reduction of End products in aerobic conditions is a
hexavalent chromium reduction to hydroxide precipitate (retained by soil) and,
trivalent chromium, excess trivalent potentially, measureable concentrations of
chromium preciptates as hydroxide aqueous trivalent chromium and in anaerobic
conditions may produce higher measurable
concentrations of aqueous trivalent chromium
and carboxylic acids (incomplete
transformation of organic source).
ORC Organic (Proprietary)

blended with Inorganic

Anaerobic biological depression of
ORP causing reduction of
hexavalent chromium reduction to
trivalent chromium, potentially also
direct reduction by inorganic
sulfide, trivalent chromium
preciptates as sulfide

ORC (Oxygen Remediation Compound by
Regenesis) is the same material as HRC with
an additional organosulfur to precipitate
trivalent chromium as a sulfide precipitate.
Like HRC, it is a highly viscous material that
dissolves slowly, typically about 18 months.
End products in aerobic conditions is sulfate
and sulfide precipitate (retained by soil) and in
anaerobic conditions may produce measurable
concentrations of aqueous sulfide or other
sulfide compounds and carboxylic acids
(incomplete transformation of organic source).
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Table 3-10. Water Quality Objectives for Selected Constituents in Regional Ground Waters®.

DWR OBJECTIVES (mg/L)
Basi BASIN
;:_Ln TDS Sulfate Chloride | Boron
Pitas Point Area © None specified
Ojai Valley
4-1 Upper Ojai Valley
West of Sulfur Mountain Road 1,000 300 200 1.0
Central area 700 50 100 1.0
Sisar area 700 250 100 0.5
4-2 Lower Qjai Valley 0.5
West of San Antonio—-Senior Canyon Creeks 1,000 300 200 05
East of San Antonio—Senior Canyon Creeks 700 200 50
4-3 Ventura River Valley
Upper Ventura 800 300 100 0.5
San Antonio Creek area 1,000 300 100 1.0
Lower Ventura 1,500 500 300 1.5

Ventura Central ¢

4-4 Santa Clara—Piru Creek area
Upper area (above Lake Piru) 1,100 400 200 20
Lower area east of Piru Creek 2,500 1,200 200 15
Lower area west of Piru Creek 1,200 600 100 1.5
Santa Clara—Sespe Creek area
Topa Topa (upper Sespe) area 900 350 30 2.0
Fillmore area
Pole Creek Fan area 2,000 800 100 1.0
South side of Santa Clara River 1,500 800 100 1.1
Remaining Fillmore area 1,000 400 50 0.7
Santa Clara—-Santa Paula area
East of Peck Road 1,200 600 100 1.0
West of Peck Road 2,000 800 110 1.0
Oxnard Plain
Oxnard Forebay 1,200 600 150 1.0
Confined aquifers 1,200 600 150 10
Unconfined and perched aquifers 3,000 1,000 500 -
4-6 Pleasant Valley
Confined aquifers 700 300 150 1.0
Unconfined and perched aquifers - - - -
4-7 Arroyo Santa Rosa 900 300 150 1.0
4-8 Las Posas Valiey
South Las Posas area
NW of Grimes Cyn Rd & LA Ave & Somis Rd 700 300 100 0.5
E of Grimes Cyn Rd and Hitch Bivd 2,500 1,200 400 30
S of LA Ave between Somis Rd & Hitch Blvd 1,500 700 250 1.0
Grimes Canyon Rd & Broadway area 250 30 30 0.2
North Las Posas area 500 250 150 1.0
4-5 Upper Santa Clara
Acton Valley 550 150 100 1.0
Sierra Pelona Valley (Agua Dulce) 600 100 100 05
Upper Mint Canyon 700 150 100 0.5
Upper Bouguet Canyon 400 50 30 05
Green Valley 400 50 25 -
Lake Elizabeth--Lake Hughes area 500 100 50 05
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Table 3-10. Water Quality Objectives for Selected Constituents in Regional Ground Waters® {cont.)

DWR OBJECTIVES (mgil)

Basin BASIN

No.t TDS Sulfate Chloride Boron

4-4.07 Eastern Santa Clara
Santa Clara—-Mint Canyon 800 150 150 1.0
South Fork 700 200 100 0.5
Placerita Canyon 700 150 100 0.5
Santa Clara--Bouquet & San Francisquito Canyons 700 250 100 1.0
Castaic Valley 1,000 350 150 1.0
Saugus Aquifer - - - -

4-9 Simi Valley
Simi Valley Basin

Confined aquifers 1,200 600 150 1.0
Unconfined aquifers - - - -
Gillibrand Basin 900 350 50 1.0
4-10 Conejo Valley 800 250 150 1.0
4-11 Los Angeles Coastal Plain
Central Basin 700 250 150 1.0
West Coast Basin 800 250 250 1.5
Hollywood Basin 750 100 100 1.0
Santa Monica Basin 1,000 250 200 0.5
4-12 San Fernando Valley
Sylmar Basin 600 150 100 0.5
Verdugo Basin 600 150 100 0.5
San Fernando Basin
West of Highway 405 800 300 100 1.5
East of Highway 405 (overall) 700 300 100 1.5
Sunland-Tugunga area * 400 50 50 0.5
Foothill area ® 400 100 50 1.0
Area encompassing RT-Tujunga-Erwin- 600 250 100 1.5

N. Hollywood-Whithall-LA/Verdugo-Crysta! Springs-
Headworks-Glendale/Burbank Well Fields

Narrows area (below confluence of Verdugo 900 300 150 15
Wash with the LA River)
Eagle Rock Basin 800 150 100 05

4-13 San Gabriel Valley
Raymond Basin

Monk Hill sub-basin 450 100 100 0.5
Santa Anita area 450 100 100 0.5
Pasadena area 450 100 100 0.5
Main San Gabriel Basin
Western area f 450 100 100 05
Eastern area ! 600 100 100 05
Puente Basin 1,000 300 150 1.0
4-14 Upper Santa Ana Valley
8-2¢ Live Oak area 450 150 100 0.5
Claremont Heights area 450 100 50 -
Pomona area 300 100 50 0.5
Chino area 450 20 15 -
Spadra area 550 200 120 1.0
4-15 Tierra Rejada 700 250 100 0.5
4-16 Hidden Valley 1,000 250 250 1.0
4-17 Lockwood Valley 1,000 300 20 20
4-18 Hungry Valley and Peace Valley 500 150 50 1.0

BASIN PLAN - JUNE 13, 1994 3-20 WATER QUALITY OBJECTIVES







Table 3-10. Water Quality Objectives for Selected Constituents in Regional Ground Waters® (cont.)

DWR OBJECTIVES (mg/L)
A
BNa: ibn BASIN DS Sulfate Chloride | Boron
4-19 Thousand Oaks area 1,400 700 150 1.0
4-20 Russell Valley
Russell Valley 1,500 500 250 1.0
Triunfo Canyon area 2,000 500 500 20
Lindero Canyon area 2,000 500 500 20
Las Virgenes Canyon area 2,000 500 500 20
4-21 Conejo-Tierra Rejada Volcanic area " - - - -
Santa Monica Mountains--southern slopes'
Camarillo area 1,000 250 250 10
Point Dume area 1,000 250 250 1.0
4-22 Malibu Valley 2,000 500 500 20
Topanga Canyon area 2,000 500 500 20

San Pedro Channel Islands '
Anacapa Island - -
San Nicolas island 1,100 150 350 -
Santa Catalina Island 1,000 100 250 1.0
San Clemente Island - - - -
Santa Barbara Island - - - -

a. Objectives for ground waters outside of the major basins listed on this table and outlined in Figure 1-9 have not been specifically
listed. However, ground waters outside of the major basins are, in many cases, significant sources of water. Furthermore, ground
waters outside of the major basins are either potential or existing sources of water for downgradient basins and, as such, objectives
in the downgradient basins shall apply to these areas.

b. Basins are numbered according to Bulletin 118-80 (Department of Water Resources, 1980).

¢. Ground waters in the Pitas Point area (between the lower Ventura River and Rincon Point) are not considered to comprise a major
basin, and accordingly have not been designated a basin number by the California Department of Water Resources (DWR) or
outlined on Figure 1-9.

d. The Santa Clara River Valley (4-4), Pleasant Valley (4-6), Arroyo Santa Rosa Valley (4-7) and Las Posas Valley (4-8) Ground Water
Basins have been combined and designated as the Ventura Central Basin (DWR, 1980).

e. The category for the Foothill Wells area in previous Basin Plan incorrectly groups ground water in the Foothill area with ground water
in the Sunland-Tujunga area. Accordingly, the new categories, Foothill area and Sunland-Tujunga area, replace the old Foothill Wells
area.

f.  All of the ground water in the Main San Gabriel Basin is covered by the objectives listed under Main San Gabriel Basin -~ Eastern
area and Western area. Walnut Creek, Big Dalton Wash, and Little Dalton Wash separate the Eastern area from the Western area
(see dashed line on Figure 2-17). Any ground water upgradient of these areas is subject to downgradient beneficial uses and
objectives, as explained in Footnote a.

g. The border between Regions 4 and 8 crosses the Upper Santa Ana Valley Ground Water Basin.

h. Ground water in the Conejo-Tierra Rejada Volcanic Area occurs primarily in fractured volcanic rocks in the western Santa Monica
Mountains and Conejo Mountain areas. These areas have not been delineated on Figure 1-9.

i. With the exception of ground water in Malibu Valley (DWR Basin No. 4-22), ground waters along the southern slopes of the Santa
Monica Mountains are not considered to comprise a major basin and accordingly have not been designated a basin number by the
California Department of Water Resources (DWR) or outlined on Figure 1-9.

j- DWR has not designated basins for ground waters on the San Pedro Channel Islands.
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STANDARD PROVISIONS
APPLICABLE TO WASTE DISCHARGE REQUIREMENTS

DUTY TO COMPLY

The discharger must comply with all conditions of these waste discharge requirements.
A responsible party has been designated in the Order for this project, and is legally
bound to maintain the monitoring program and permit. Violations may result in
enforcement actions, including Regional Board orders or court orders requiring
corrective action or imposing civil monetary liability, or in modification or revocation of
these waste discharge requirements by the Regional Board. [CWC Section 13261,
13263, 13265, 13268, 13300, 13301, 13304, 13340, 13350]

GENERAL PROHIBITION

Neither the treatment nor the discharge of waste shall create a pollution, contamination or
nuisance, as defined by Section 13050 of the California Water Code (CWC). [H&SC
Section 5411, CWC Section 13263]

AVAILABILITY

A copy of these waste discharge requirements shall be maintained at the discharge
facility and be available at all times to operating personnel. [CWC Section 13263]

CHANGE IN OWNERSHIP

The discharger must notify the Executive Officer, in writing at least 30 days in advance
of any proposed transfer of this Order’s responsibility and coverage to a new discharger
containing a specific date for the transfer of this Order’s responsibility and coverage
between the current discharger and the new discharger. This agreement shall include
an acknowledgement that the existing discharger is liable for violations up to the transfer
date and that the new discharger is liable from the transfer date on. [CWC Sections
13267 and 13263]

CHANGE IN DISCHARGE

In the event of a material change in the character, location, or volume of a discharge, the
discharger shall file with this Regional Board a new Report of Waste Discharge. [CWC
Section 13260(c)]. A material change includes, but is not limited to, the following:

(a) Addition of a major industrial waste discharge to a discharge of essentially
domestic sewage, or the addition of a new process or product by an industrial
facility resulting in a change in the character of the Waste.

November 7, 1990
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Standard Provisions Applicable to
Waste Discharge Requirements

(b) Significant change in disposal method, e.g., change from a land disposal to a
direct discharge to water, or change in the method of treatment which would
significantly alter the characteristics of the waste.

(c) Significant change in the disposal area, e.g., moving the discharge to another
drainage area, to a different water body, or to a disposal area significantly
removed from the original area potentially causing different water quality or
nuisance problems.

(d) Increase in flow beyond that specified in the waste discharge requirements.

(e) Increase in the area or depth to be used for solid waste disposal beyond that
specified in the waste discharge requirements. [CCR Title 23 Section 2210]

6. REVISION

These waste discharge requirements are subject to review and revision by the Regional
Board. [CCR Section 13263]

7. TERMINATION

Where the discharger becomes aware that it failed to submit any relevant facts in a
Report of Waste Discharge or submitted incorrect information in a Report of Waste
Discharge or in any report to the Regional Board, it shall promptly submit such facts or
information. [CWC Sections 13260 and 13267]

8. VESTED RIGHTS

This Order does not convey any property rights of any sort or any exclusive privileges.
The requirements prescribed herein do not authorize the commission of any act causing
injury to persons or property, do not protect the discharger from his liability under
Federal, State or local laws, nor do they create a vested right for the discharger to
continue the waste discharge. [CWC Section 13263(g)]

9. SEVERABILITY

Provisions of these waste discharge requirements are severable. If any provision of
these requirements are found invalid, the remainder of the requirements shall not be
affected. [CWC Section 921]







Standard Provisions Applicable to

10.

11.

12.

Waste Discharge Requirements

OPERATION AND MAINTENANCE

The discharger shall, at all times, properly operate and maintain all facilities and systems
of treatment and control (and related appurtenances) which are installed or used by the
discharger to achieve compliance with conditions of this Order. Proper operation and
maintenance includes effective performance, adequate funding, adequate operator
staffing and training, and adequate laboratory and process controls including appropriate
quality assurance procedures. This provision requires the operation of backup or
auxiliary facilities or similar systems only when necessary to achieve compliance with
the conditions of this Order. [CWC Section 13263(f)]

HAZARDOUS RELEASES

Except for a discharge which is in compliance with these waste discharge requirements,
any person who, without regard to intent or negligence, causes or permits any
hazardous substance or sewage to be discharged in or on any waters of the State, or
discharged or deposited where it is, or probably will be, discharged in or on any waters
of the State, shall, as soon as (a) that person has knowledge of the discharge, (b)
notification is possible, and (c) notification can be provided without substantially
impeding cleanup or other emergency measures, immediately notify the Office of
Emergency Services of the discharge in accordance with the spill reporting provision of
the State toxic disaster contingency plan adopted pursuant to Article 3.7 (commencing
with Section 8574.7) of Chapter 7 of Division 1 of Title 2 of the Government Code, and
immediately notify the State Board or the appropriate Regional Board of the discharge.
This provision does not require reporting of any discharge of less than a reportable
quantity as provided for under subdivisions (f) and (g) of Section 13271 of the Water
Code unless the discharger is in violation of a prohibition in the applicable Water Quality
Control plan. [CWC Section 1327(a)]

PETROLEUM RELEASES

Except for a discharge which is in compliance with these waste discharge requirements,
any person who without regard to intent or negligence, causes or permits any oil or
petroleum product to be discharged in or on any waters of the State, or discharged or
deposited where it is, or probably will be, discharged in or on any waters of the State,
shall, as soon as (a) such person has knowledge of the discharge, (b) notification is
possible, and (c) notification can be provided without substantially impeding cleanup or
other emergency measures, immediately notify the Office of Emergency Services of the
discharge in accordance with the spill reporting provision of the State oil spill
contingency plan adopted pursuant to Article 3.5 (commencing with Section 8574.1) of
Chapter 7 of Division 1 of Title 2 of the Government Code. This provision does not
require reporting of any discharge of less than 42 gallons unless the discharge is also
required to be reported pursuant to Section 311 of the Clean Water Act or the discharge
is in violation of a prohibition in the applicable Water Quality Control Plan. [CWC
Section 13272]

W-3







Standard Provisions Applicable to

13.

14.

Waste Discharge Requirements

ENTRY AND INSPECTION

The discharger shall allow the Regional Board, or an authorized representative upon the
presentation of credentials and other documents as may be required by law, to:

(a) Enter upon the discharger’s premises where a regulated facility or activity is
located or conducted, or where records must be kept under the conditions of this
Order;

(b) Have access to and copy, at reasonable times, any records that must be kept
under the conditions of this Order;

(c) Inspect at reasonable times any facilities, equipment (including monitoring and
control equipment), practices, or operations regulated or required under this
Order; and

(d) Sample or monitor at reasonable times, for the purposes of assuring compliance
with this Order, or as otherwise authorized by the California Water Code, any
substances or parameters at any location. [CWC Section 13267]

MONITORING PROGRAM AND DEVICES

The discharger shall furnish, under penalty of perjury, technical monitoring program
reports; such reports shall be submitted in accordance with specifications prepared by
the Executive Officer, which specifications are subject to periodic revisions as may be
warranted. [CWC Section 13267]

All monitoring instruments and devices used by the discharger to fulfill the prescribed
monitoring program shall be properly maintained and calibrated as necessary to ensure
their continued accuracy. All flow measurement devices shall be calibrated at least once
per year, or more frequently, to ensure continued accuracy of the devices. Annually, the
discharger shall submit to the Executive Office a written statement, signed by a
registered professional engineer, certifying that all flow measurement devices have been
calibrated and will reliably achieve the accuracy required.

Unless otherwise permitted by the Regional Board Executive officer, all analyses shall
be conducted at a laboratory certified for such analyses by the State Department of
Health Services. The Regional Board Executive Officer may allow use of an uncertified
laboratory under exceptional circumstances, such as when the closest laboratory to the
monitoring location is outside the State boundaries and therefore not subject to
certification. All analyses shall be required to be conducted in accordance with the latest
edition of “Guidelines Establishing Test Procedures for Analysis of Pollutants” [40CFR
Part 136] promulgated by the U.S. Environmental Protection Agency. [CCR Title 23,
Section 2230]







Standard Provisions Applicable to

15.

16.

17.

18.

Waste Discharge Requirements

TREATMENT FAILURE

In an enforcement action, it shall not be a defense for the discharger that it would have
been necessary to halt or to reduce the permitted activity in order to maintain
compliance with this Order. Upon reduction, loss, or failure of the treatment facility, the
discharger shall, to the extent necessary to maintain compliance with this Order, control
production or all discharges, or both, until the facility is restored or an alternative method
of treatment is provided. This provision applies, for example, when the primary source
of power of the treatment facility fails, is reduced, or is lost. [CWC Section 13263(f)]

DISCHARGE TO NAVIGABLE WATERS

Any person discharging or proposing to discharge to navigable waters from a point
source (except for discharge of dredged or fill material subject to Section 404 fo the
Clean Water Act and discharge subject to a general NPDES permit) must file an NPDES
permit application with the Regional Board. [CCR Title 2 Section 22357]

ENDANGERMENT TO HEALTH AND ENVIRONMENT

The discharger shall report any noncompliance which may endanger health or the
environment. Any such information shall be provided verbally to the Executive Officer
within 24 hours from the time the discharger becomes aware of the circumstances. A
written submission shall also be provided within five days of the time the discharger
becomes aware of the circumstances. The written submission shall contain a
description of the noncompliance and its cause; the period of noncompliance, including
exact dates and times, and if the noncompliance has not been corrected; the anticipated
time it is expected to continue and steps taken or planned to reduce, eliminate, and
prevent recurrence of the noncompliance. The Executive officer, or an authorized
representative, may waive the written report on a case-by-case basis if the oral report
has been received within 24 hours. The following occurrence(s) must be reported to the
Executive Office within 24 hours:

(a) Any bypass from any portion of the treatment facility.

(b) Any discharge of treated or untreated wastewater resulting from sewer line
breaks, obstruction, surcharge or any other circumstances.

(c) Any treatment plan upset which causes the effluent limitation of this Order to be
exceeded. [CWC Sections 13263 and 13267]

MAINTENANCE OF RECORDS

The discharger shall retain records of all monitoring information including all calibration
and maintenance records, all original strip chart recordings for continuous monitoring
instrumentation, copies off all reports required by this Order, and record of all data used
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Standard Provisions Applicable to
Waste Discharge Requirements

19.

to complete the application for this Order. Records shall be maintained for a minimum of
three years from the date of the sample, measurement, report, or application. This
period may be extended during the course of any unresolved litigation regarding this
discharge or when requested by the Regional Board Executive Officer.

Records of monitoring information shall include:

(@)

The date, exact place, and time of sampling or measurement;

The individual(s) who performed the sampling or measurement;

The date(s) analyses were performed;

The individual(s) who performed the analyses;

The analytical techniques or method used; and

The results of such analyses.

All application reports or information to be submitted to the Executive Office shall
be signed and certified as follows:

(1)

(2)

3)

For a corporation — by a principal executive officer or at least the level of
vice president.

For a partnership or sole proprietorship — by a general partner or the
proprietor, respectively.

For a municipality, state, federal, or other public agency — by either a
principal executive officer or ranking elected official.

A duly authorized representative of a person designated in paragraph (a) of this
provision may sign documents if:

(1)

(@)

(3)

The authorization is made in writing by a person described in paragraph
(a) of this provision.

The authorization specifies either an individual or position having
responsibility for the overall operation of the regulated facility or activity;
and

The written authorization is submitted to the Executive Officer.

Any person signing a document under this Section shall make the following
certification:
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Standard Provisions Applicable to

20.

21.

Waste Discharge Requirements

“I certify under penalty of law that | have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals
immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the
possibility of fine and imprisonment. [CWC Sections 13263, 13267, and
13268]”

OPERATOR CERTIFICATION

Supervisors and operators of municipal wastewater treatment plants and privately
owned facilities regulated by the PUC, used in the treatment or reclamation of sewage
and industrial waste shall possess a certificate of appropriate grade in accordance with
Title 23, California Code of Regulations Section 3680. State Boards may accept
experience in lieu of qualification training. In lieu of a properly certified wastewater
treatment plant operator, the State Board may approve use of a water treatment plan
operator of appropriate grade certified by the State Department of Health Services
where reclamation is involved.

Each plan shall be operated and maintained in accordance with the operation and
maintenance manual prepared by the municipality through the Clean Water Grant
Program [CWC Title 23, Section 2233(d)]

ADDITIONAL PROVISIONS APPLICABLE TO
PUBLICLY OWNED TREATEMENT WORKS’ ADEQUATE CAPACITY

Whenever a publicly owned wastewater treatment plant will reach capacity within four
years the discharger shall notify the Regional Board. A copy of such notification shall be
sent to appropriate local elected officials, local permitting agencies and the press. The
discharger must demonstrate that adequate steps are being taken to address the
capacity problem. The discharger shall submit a technical report to the Regional Board
showing flow volumes will be prevented from exceeding capacity, or how capacity will be
increased, within 120 days after providing notification to the Regional Board, or within
120 days after receipt of notification from the Regional Board, of a finding that the
treatment plant will reach capacity within four years. The time for filing the required
technical report may be extended by the Regional Board. An extension of 30 days may
be granted by the Executive Officer, and longer extensions may be granted by the
Regional Board itself. [CCR Title 23, Section 2232]
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EXPLANATION OF SIGNIFICANT DIFFERENCES
TO THE 1998 INTERIM RECORD OF DECISION
PUENTE VALLEY OPERABLE UNIT
SAN GABRIEL VALLEY SUPERFUND SITES, AREA 4

Introduction and Purpose

The United States Environmental Protection Agéncy (EPA) is updating the Superfund cleanup
plan for the Puente Valley Operable Unit (“Puente Valley OU”) of the San Gabriel Valley (FF igure .
1) in Los Angeles County, California in response to the recent detection of two new pollutants in -
the groundwater underlying the area. The EPA adopted the original Puente Valley OU cleanup
plan in 1998 after extensive public comment. The original cleanup plan is outlined in the 1998

- Interim Record of Decision (Interim ROD). The 1998 cleanup plan calls for containing the VOC-
contaminated groundwater in the shallow and intermediate groundwater zones at the mouth of the
Puente Valley and treating it to remove the contaminants. The goals of the 1998 cleanup plan are
to prevent exposure of the public to groundwater contaminated with volatile organic compounds or
VOCs, including tetrachloroethylene (PCE), trichloroethylene (TCE), and other chlorinated
solvents. This Explanation of Significant Difference (ESD) updates the Superfund cleanup plan to
address the two newly detected contaminants, which mclude

+ 14-dioxane, a stabilizer in chlorinated solvents; and
+ perchlorate, used in solid rocket fuel and other applications.

~ These two contaminants will need to meet all on-site and off-site requiremerits, as applicable.
The chemicals of potential concern requiring containment are listed in Table 2 of Attachment 1 of
this ESD. Since 1.4-dioxane is believed to be co-located with the VOCs, providing lateral and
vertical containment for VOCs should also provide lateral and vertical containment for 1,4-
dioxane, as required by the Performance Criteria. However, should the 1,4-dioxane need further
lateral or vertical containment then additional action would be required.

The detection of 1,4-dioxane and perchlorate will change the cleanup project in the Puente Valley
OU significantly, That is, the technologies that are typically used to remove chlorinated solvents
from water (air stripping and carbon adsorption) do not effectively remove 1,4-dioxane or
perchlorate. Therefore, where containment and treatment of 1,4-dioxane is necessary, different
treatment technologies would need to be implemented. Likewise, should the treatment of
perchlorate be necessary, a technology appropriate for perchlorate treatment would be needed.
The installation of additional treatment facilities to treat 1,4-dioxane, and if necessary perchlorate,
in the groundwater significantly increase the cost of the cleanup, as described below. Final
decisions on treatment processes will be made during the remedial design and remedial action.

. Additionally, the criteria by which performance of the remedy is measured (“Performance
Criteria”) have been modified. That is, if the Performance Criteria are exceeded or it is more
likely than not that the Performance Criteria are going to be exceeded at any time during the

- Remedial Action, a reasonable amount of time wiil be allowed to take the necessary actions to
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bring the System back into compliance. The modified Performance Cntema are set forth in detail
in Attachment 1 of this ESD.

. When significant, but not fundamental changes are needed in a Superfund cleanup plan, the EPA
informs the community through an Explanation of Significant Differences (ESD). EPA has
determined that an ESD is appropriate because the inteiim remedy remains as outlined in the
Interim ROD: to contain contaminated groundwater in the shallow and intermediate zones at the

mouth of the Puente Valley and to treat it to remove the contaminants. This ESD does not finalize
the interim 1'emcdy

The lead agency for the Puente Valley OU cleanup is EPA and the support agency is the California
Department of Toxic Substances Control.

EPA is issuing this Expianafioh of Significant Differences to satisfy its public partioipation
responsibilities under CERCILA Section 117(c) and NCP Section 300.435(0_)(2)(i).

This ESD will become part of the Administrative Record file for the Puente Valley OU pursuant to
NCP Section 300.825(2)(2) and will be available to the public at the following locations:

EPA Region 9 Superfund Records Center
75 Hawthorne Street.
San Francisco, CA 94105 « (415) 536-2000

The Record Center’s hours are 8:00 am to 5:00 p.m., Monday through Friday.

West Covina Public Library Rosemead lelary
1601 West Covina Parkway 8800 Valley Boulevard
West Covina, CA 91790 Rosemead, CA 91770

(626) 962-3541 (626) 573-5220

!

For hours of operation, interested parties may call the libraries at the numbers listed above.

The ESD is also available on the EPA’s web site at http: //yosermte epa. gov/r9/sfundf1odex nsf
under the San Gabriel Valley (Area 4) heading,.

The Puente Valley Cleanup: A Brief History

San Gabriel Valley Groundwater Contamination

Groundwater contarination in the San Gabriel Valley was dlscovered in 1979. In 1984, the EPA
added four portions of the San Gabriel Valley to the national Supcxfund list: Areas 1 through 4.
The Puente Valley OU is referred to as the San Gabriel Valley Area 4 Superfund Site.
Investigations by the EPA and other parties revealed the large extent of groundwater
contamination in the Puente Valley OU and the San Gabriel Valley. During the past 20 years,
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numerous water supply wells throughout the San Gabriel Valley have been found to be .
contaminated with chlorinated solvents and other VOCs. In response to the contamination, water
companies have shut down contaminated wells, installed new treatment facilities, and taken other
steps to erisure that they can continue to supply clean drinking water to the public.

Puente Valley Groundwater Contamination

In 1997, the Puente Valley Steering Committee (“PVSC”), a group of Potentially Responsible
Parities (“PRPs”) in the Puente Valley OU, completed the Remedial Investigation (“RT”), and EPA
. completed the Feasibility Study (“FS”) for thie Puente Valley OU. The RI determined that PCE,
TCE, and other VOCs were contaminating the shallow and intermediate groundwater zones,

- undérlying most of the City of Industry, and portions of the cities of La Puente and’ Walnut.
Businesses and industrial operations in Puente Valley and surrounding areas had used these
chemicals for degrcasmg, metal cleaning, and other purposes, and had released them to the ground
through a combination of on-site disposal, careless handling, leaking pipes, and other means.

The RI/FS found that the uppermost, or shallow, groundwater zone contains most of the
. contaminant mass from the various sources. VOC contaminant concentrations in portions of the
shallow zone are hundreds of times drinking water standards (see Figure 2). In the intermediate

zone, VOC contaminant concentrations are lower, but still exceed drinking water standards (see
Figure 3). ' '

EPA and members of the PVSC have since installed and sampled numerous shallow and
intermediate zone monitoring wells; modeled the contaminant flow.in the shallow and

- intermediate zones; and completed much of the treatment system design. Ultimately, these efforts
will aid in finalizing the shallow and intermediate zone containment designs and lead to the
-implementation of the groundwater treatment systems that will contain the contamination.

As a part of the design process, more field investigations were conducted to aid in the
understanding of the extent of contamination and subsurface conditions. Consequently, the
interpretation of the extent of contamination and the characteristics of the subsurface have been -
refined. More specifically, the shallow zone contamination dips down as it migrates north,
towards the mouth of the Puente Valley. This is primarily a result of dipping subsurface geology
that characterizes the shallow zone. Likewise, the subsurface geology in the intermediate zone,
which lies below the shallow zone, also dips down as the contamination migrates north, towards:
the mouth of Puente Valley. Consequently, the contamination in the shallow and intermediate
zones is located at greater depths at the mouth of the Puente Valley than at upgradient locations.

- The vertical characteristics of the subsurface have also been more refined as additional field data
has been gathered. This is particularly relevant in the eastern portiont of the shaliow zone plume,
wheie the strong hydraulic gradient imposed by nearby production wells exerts a vertical pull on
the shallow zone contamination into the intermediate zone.
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Understanding the aquifer properties is important because the shallow and intermediate zones are
being addressed by two separate containment systers with two sets of Performance Criteria. Both
the shallow and intermediate zone systemns must be contained to prevent the further migration of
contaminants laterally and vertically above the respective Performance Criteria. The regional

. shallow zone Remedial Action includes groundwater containment at the mouth of the Puente
Valley. However, one portion of the shallow zone Remedial Action (i.e., south of Puente Creek)
will be addressed through a facility-specific Cleanup and Abatement Order (“CAQ™) administered -
by the Los Angeles Regional Water Quality Control Board (“RWQCB”). If the facility-specific
cleanup work does not adequately contain the contamination south of Puente Creek, EPA may
require add1t1onal action south of Puente Creek as part of the regional shal]ow zone Remedial
Action.

Mid-Valley Monitoring

Mid-valley monitoring shall consist of a sufficient number of monitoring wells in the mid-valley
area in the intermediate and deep zones to monitor potential migration of contamination from the
intermediate zone to the deep zone, and to provide an early warning of up-valley conditions that,
may eventually impact the mouth of Puente Valley. Further discussion of Mid-Valley monitoring
‘is in Section VI of Attachment 1 of this ESD..

Record of Decision

On September 28, 1998, the EPA adopted a cleanup plan for the Puente Vallcy OU known as the
Puente Valley Operable Unit Interim Record of Decision (ROD). The plan addresses the
contamination described in the RI/ES. The goals of the 1998 cleanup plan are to prevent exposure
of the public to VOC-contaminated groundwater, limit the movement of VOC-contaminated
groundwater into clean or less contaminated areas and depths, reduce the impact of continued
contaminant migration on downgradxent water supply wells, and protect future uses of
uncontaminated areas. '

The 1998 cleanup plan calls for containing the VOC-contaminated groundwater in the shallow and
intermediate groundwater zones at the mouth of the Puente Valley OU, and treéating it to remove
the VOC contaminants. More specifically, the plan calls for the construction and operation of

* groundwater extraction wells, treatment facilities, and conveyance facilities capable of pumping
and treating the volume of water necessary to treat the VOC-contaminated groundwater from the
shallow and intermediate groundwater zones. The plan requires construction of new wells and
treatment facilities for vertical and horizontal containment of the contamination in the shallow
zone. The plan allows for construction of new facilities or the use of existing treatment systems
and pipelines for both zones. It also allows for the use of existing water supply wells to provide
intermediate zone containment. Final decisions on extraction rates and locations - will be made
during the remechal design phase of the project.

The 1998 Inten'm ROD seie@ted a remedy that “is an interim measure to contain contaminant
migration.” (Interim ROD, 11-88). The Interim ROD established Performance Criteria for
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containment at the mouth of the Puente Vallcy in two groundwater zones: the shallow zone and the
ihtermediate zone. The Interim ROD shallow zone performance criteria were established as
follows: “The remedial action shall prevent groundwater in the shallow zone with VOC
contamination. above ten-times the ARARs listed in Table 1 [of the Interimn ROD] from migrating
beyond its current lateral and vertical extent as described in the RI/FS for the PYOU.” The
Interim ROD intermediate zone performance criteria were established as follows: “The remedial
action shall provide sufficient hydraulic control to prevent groundwater in the intermediate zone
 with VOC contamination above ARARs listed in Table 1 [of the Interim ROD] from migrating

 beyond the B7 Well Field Area. The B7 Well Field Area is defined as the area encompassed by (1)
the wells listed in Table 5 [of the Interim ROD] and (2) the current downgradient extent of
contamination above ARARs in the intermediate zone, in the vicinity of the wells located in Table
5 [of the Interimi ROD].” :

After the Interim ROD was signed, and Special Notice letters were sent out, the PRPs were unable
to make a unified offer for all of the work (i.e., shallow zone and intermediate zone cleanup, and
Mid-Valley monitoring). In an effort to keep the cleanup process moving forward as expeditiously
as possible, EPA carved out implementation of the remedy such that the intermediate and shallow
zone work would be conducted by two different PRP groups or parties. '

Reason for this Action: Detection of 1,'4-Di0xane and Perchlorate in the
Puente Valley OU ' '

After the discovery in 1997 and 1998 of 1 ,4-dioxane, perchlorate, and NDMA in the Baldwin Park
area, and hexavalent chromium in the San Fernando Valley, approximately 10 miles northeast of
the San Gabriel Valley, the Los Angeles RWQCB requested that facilities in several areas of the
'San Gabriel Valley, including the Puente Valley OU, sample their groundwater monitoring wells
for these “emergent chemicals.” In 2002, the PRPs in the Puente Valley OU were required to
sample selected shallow, facility-specific groundwater monitoring wells within areas of VOC
contamination for emergent chemicals. In addition, as a part of the remedial design work in the
shallow and intermediate zones, new monitoring wells were constructed and sampled.

Hexavalent chromium, NDMA, 1,4-dioxane, and perchlorate were all detected in shallow zone and
intermediate zone groundwater in the Puente Valley OU. However, based on the sampling results,
only the 1,4-dioxane and potentially perchlorate require treatment. The concentrations of 1,4-
dioxane exceeded the State Notification Level in several sampling wells, with the maximum
concentration exceeding 20 times the State drinking water Notification Level of 3 ug/L. In
addition, historjcal facility-specific sampling results have shown groundwater concentrations

- around 5,000 ug/L for 1,4-dioxane. The concentrations of hexavalent chromium and NDMA did

not exceed the State Notlﬁcatxon Levels and therefore, do not require treatment pursuant to this
ESD.

As a result of the additional sampling, EPA has determined that containment of 1,4-dioxane to
meet the Performance Criteria of ten-times the Notification Level will be necessary in the shallow
“ zone, and may be necessary in the intermediate zone to meet the Notification Level.
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The treatment of perchlorate may be necessary in order to meet surface water discharge
requirements pursuant to the Interim ROD, as modified by the ESD. If the end use of the treated
water-is an off-site activity, such as delivery into a public water supply; perchlorate treatment may
be necessary to comply with all Federal, State and local laws in existence at the time, including

- any necessary drinking water permits. The need to implement the perchlorate treatment systems
will be determined during the initial start-up of the shallow zone and intermediate zone Remedial
Actions, when actual concentrations of the discharge ¢an be measured to determine the need for

. perchlorate treatment. ' ' :

Sampling indicates that the deep zone of the Puente Valley OU is not contaminated, and therefore .
no cleanup is required in this zone. However, the intermediate zone Performance Criteria require
that the contaminated intermediate zone water at the levels listed in Table 2 of Attachment 1 of the
ESD be prevented from mlgratmg into the deep, clean zone.

Because the emergent chemicals were discovered after EPA issued the Puente Valley OU Interim
ROD in 1998, EPA is now modifying the cleanup decision to address the relevant emergent
chemicals. Monitoring data indicates that 1,4-dioxane, and potentially perchlorate, will be the

emergent chemicals requiring treatment in the shallow zone. Monitoring data also indicates that
* 1,4-dioxane and perchlorate may require treatment in the intermediate zone.

The Remedial Action shall prevent groundwater in the shallow and intermediate zones at the

mouth of Puente Valley with-contamination greater than or equal to ten-times and one-times,
respectively, the levels listed in Table 2 of Attachment 1 of the ESD from:

' ‘(1) migrating beyond its lateral extent as measured at the time the Remedial Action

containment system is Operational and Functional; and

(2) migrating vertically into the intermediate zone and deep zone, respectively.

Table 1 shows the significant differences between the remedy as presented in the 1998 Interim
ROD and the action now proposed.

Description of Treatment Options

In accordance with the Interim ROD, specific treatment technologies are not prescribed. The
treatment technologies used must be sufficient to meet the Performance Criteria.

1 ,4—Di0xane

Ultra Violet (UV) light treatment system may be used to treat 1,4-dioxane. UV light treatment
consists of contaminated water passing though a tank containing numerous ultraviolet lamps. UV
light treatment, in combination with injection of an oxidant such as hydrogen peroxide, removes
1,4-dioxane. UV treatment systems have successfully removed 1,4- dioxane from water in
locations throughout the United States. A 2,500-gpm treatment system using UV with oxidation
for 1,4-dioxane removal is in operation in the Baldwin Park Operable Unit of the San Gabriel
Valley sites, UV systems also successfully treat VOCs.
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Perchlorate

“Since 1997, when perchlorate was discovered in the San Gabriel Vailey groundwater basin,
technology for removing pérchlorate from groundwater has made considerable advancements. -

In the biological treatment process, nutrients are added to the contaminated water to sustain
microbes that destroy perchlorate. The microbes convert the perchlorate ion to oxygen and
chloride, which are present at low levels in all drinking water. The biological treatmént process is
- being used in a full-scale treatment system at the Aerojet Superfund site in northern California.
Biological treatment methods are new to many water utilities, but biologically active filters have

been used in drinking water treatment for decades to help remove particles and biodegradable .
organic matter.

Another perchlorate-removal technology is ion exchange, in which the perchlorate ion is replaced
by chloride, a chemically similar but non-toxic ion. Ion exchange processes have been used in
homes and businesses for softening hard water for decades. In the Spring of 2001, a 2,500-gallon- -
per-minute groundwater treatment system using ion exchange to remove perchlorate began

operation in the Baldwin Park Operable Unit, producing potable water for use In the San Gabriel
Valley.

Other technologies have been proven capable of removing perchlorate from water including resin
and to a limited extent liquid-phase granular activated carbon (LGAC). Conventional filtration,
sedimentation, or air-stripping technologies cannot remove perchlorate from water.

Treatment Levels
Applicable or Relevant and Appropriate Requirements (ARARS)

" The treatment technologies used in the Puente Valley OU will have to be ‘capable-of. effectively
and reliably removing VOCs, 1,4-dioxane, and possibly perchlorate, if treatment is necessary.

ARARs include only substantive, not administrative, requirements, pertain only to on-site
activities, arid are frozen at the time of the ROD, or ESD. Off-site activities must comply with ali
applicable federal, state, and local laws, including both substantive and administrative
requirements that are in effect when the activity takes place.

The 1998 Interim ROD sets forth the ARARSs for the Puente Valley OU for discharges to surface
water. These ARARs include: 1) the RWQCB Basin Plan, as applied in the Interim ROD; -~

2} Resolution 68-16, as applied in the Interim ROD; and 3) the chemical specific' ARARs listed in
Table 1 of the Interim ROD. The Interim ROD, also sets forth when the chemical-specific ARARs

apply to CERCLA § 104(b) activities. Except as noted in this ESD, the ARARs in the Interim
ROD remain unchanged.
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As noted in the Interim ROD, delivery of treated water into a public water supply is considered to
be an off-site activity, and must meet all legal requirements for drinking water in existence at the -
time the water is served, including obtaining necessary State water supply permits. This ESD does
not set any ARARs for treated water delivered into a public drinking water system, and clarifies -
that the ARARS sef forth in the Interim ROD do not apply to the service of water into a public

. water supply. If any treated groundwater is to be used as drinking water, it must meet all

-

applicable Federal, State, and local drinking water standards in existence at the time the water is

- served, including any permit requirements.

- Consistent with CERCLA section 121(e)(1), an on-site dischafge from a CERCLA site to surface

waters must meet the substantive National Pollutant Discharge Elimination System Permit
(“NPDES") requirements, but need not obtaini an NPDES permit nor comply with the
administrative requirements of the permitting process. Dischargers under the NPDES program

may apply for a general permit if there is an applicable general permit available for the type of

discharge contermplated, or a facility specific permit. The NPDES authority under the CWA has

‘been delegated_ to the state of California, and is-outlined in the RWQCB Basin Plan.

If any tredted water is to be discharged to surface water, except with respect to the perchlorate and
NDMA levels noted below, Region 9 is selecting Table F of the General Permit' as an ARAR for
discharges to surface water because it generally reflects the substantive requirements, or discharge
fevels, that the State would require EPA to meet if a permit was necessary. See Table 3 of

- Attachment 1. However, the General Permit selects 4 ug/L as the discharge limit for perchlorate. .

Since the General Permit was issued in 2002, California modified the notification level for
perchlorate from 4 to 6 ug/l. and set thé Public Health Goal (PHG) for perchlorate at 6 ug/L... This

- change is reflected in the perchlorate levels California is requiring dischargers to meet pursuant to

recent facility specific NPDES permits. Therefore, this ESD selects 6 ug/l.. as the ARAR for the
surface water discharge of treated water containing perchlorate because it is the level, or
substantive requirement, the State would require EPA to meet if EPA applied for a facility specific
NPDES permit. : : ' '

Table F of the General Permit selects 0.00069 ug/L as the discharge limit for NDMA, but provides
a non-detect result using a 5 ug/L detection level is deemed to be in compliance. EPA is selecting
0.01 ug/L for NDMA, a “to be considered” (TBC) level, as the discharge level for NDMA because
it is the State Notification Level for NDMA, and 0.5 ug/L as the nondetect level which will be
deemed to be in compliance with the 0.01 ug/L notification level. EPA is selecting 0.5 ug/L as the
nondetect level which will be deemed to be in compliance with the Notification Level because it is
the current detection limit for NDMA and because it is an order of magnitude closer to the

‘Notification Level than the 5 ug/L. selected in the General Permit..

' The General Permit is California Regional Water Quality Control Board, Los Angeles
Region (LARWQCB), Order No. R4-2002-0107, "Waste Discharge Requirements for Discharges
of Treated Groundwater from Investigation and/or Cleanup of Volatile Organic Compounds

‘Contaminated-Sites to Surface Waters in Coastal Watersheds of Los Angeles and Ventura

Counties (GENERAL NPDES PERMIT NO. CAG914001)."
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Except as noted below,‘the ARARs identified in the 1998 Interim ROD remain unchanged.

1). Tables 2 and 3 of Attachment 1 of this ESD replace Table 1 of the Interim ROD. Table
2 of attachment 1 lists the chemicals of concern requiring containment and the containment

level. Table 3 of attachment 1 lists chemical specific ARARs that apply to discharges to
surface water. ‘

2) This ESD clarifies that the ARARs set forth in the Interim ROD do not apply to the
service of water into a public water supply. If any treated groundwater is to be used as
drinking water, it must meet all applicable Federal, State, and local drinking water
standards in existence at the time the water is served, including any permit requirements.

3) For chemicals requiring containment in Table 2 of attachment 1 that do not have a
containment level, monitoring shall be required. However, since no containment levels are

provided, these chemicals will not be evaluated to determine whether the Performance
Criteria are being met. .

Estimated Cost

In the 1998 Interim ROD, EPA estimated the cost to contain and treat the VOC-contaminated
groundwater to be approximately $8.3 million for capital costs associated with construction, and
$1.3 million.per year for annual operations and maintenance costs. EPA has revised the cost
éstimate to account for the additional treatment of the newly detected chemicals in shallow and

~ intermediate groundwater, and a greater volume of water needing treatment. The current capital
cost estimate to contain and treat for VOCs and 1,4-dioxane is approximately $22 million, with an
~ estimated $2.3 million per year for annual operations and maintenance activities. However, shiould
perchlorate treatment be necessary the total capital cost would be approximately $23.3 million, and
an estimated $2.9 million per year for annual operations and mainteénance activities.

The revised cost estimates are based on an evaluation of the latest treatrnent options for 1,4-

dioxane and perchlorate. However, based on the estimated combined effluent concentrations,
perchlorate may not need to be treated.

In addition, the revised cost estimate is also based orn the updated extraction and treatment rates
necessary (o obtain groundwater containment for the Interim Remedial Action. More specifically,
the 1998 cleanup plan estimated that the total extraction rate for the shallow and intermediate
zones at approximately 1,700 gallon per minute (gpm). - Currently, the extraction rate is estimated
to be around 1,375 gpm in the shallow zone and approximately 1,000 gpm in the intermediate
zone. The revised total estimated extraction rate of 2,375 gpm equates-to an approximate 40
percent increase in the volume of water requiring treatment. The cost estimates contained herein

do not include the costs of the shallow zone Remedial Action south of Puente Creek, which will be
addressed by a facility-specific CAQ administered by the RWQCB. '







‘The additional treatment necessary to remove 1,4-dioxane, and potentially perchlorate, as well as
the increase in the volume of water needing treatment are the primary factors responsible for the
rise in cleanup cost estimates in the Puente Valley OU.

Final Selection of Treatment Technologies

Final selection of treatment technologies for 1,4-dioxane and perchlorate will be completed during
the remedial design. However, the need to implement the designed 1,4-dioxane and perchlorate
treatment systems will be determined during the initial start-up of the shallow zone and

intermediate zone Remedial Actions, when actual concentrations of the treatment plants discharge
can be measured to determine the need to install perchlorate treatment.

State Concurrence.

The California Department of Toxic Substances Control documented concurrence with this ESD
in a letter dated May, 20, 2005.

Statutory Determination
As required by CERCL.A Section 121(d), the modified cleanup plan for the Puente Valley OU

remains protective of human health and the environment and will meet-all ARARs identified in the
1998 Interim Record of Decision, as modified by this ESD. '

Public Participation Compliance
An ESD notice will be published in June 2005 in a local newspaper as required by the NCP,

section 300.435(c)(2)(i)(B). The public participation requirements set-out in the NCP, seéti‘o’ns
300.435(c)(2)(1) and 300.825(a)(2) will continue.to be met.
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Table 1. Comparison of Cleanup Plans — Most Aspects of
the 1998 Plan Have Not Qhanged

Remedial Action Categories

Original Cleanup Plan Updated Cleanup Plan
He'media{ Objectives Prevent exposure, limit further migration Same
‘ . of contaminated groundwater, reduce :
impacts on down-gradient water supply
wells; protect'_future-uses of clean areas.
Groundwater Extraction Areas Extract groundwater from the Same

~ .

intermediate zone and

‘the shallow zone at the mouth of Puente

Valley

Groundwater Treétment Wells

.~

Four welts in the shaflow zone and four
wells in the intermediate zone

-The number of wells will be determined

during the Remedial Design and
Remedial Action

Groundwater Extraction Wells and
Rates

Extract contaminated groundwater at
rates needed to meet remedial
ohjectives. Determine final rates during
remedial design. Initial estimate was
1,700 gpm combined extraction rate for
the shallow and intermediate zones.
Calls for 8 extraction wells.

i

Estimated total extraction rate has
increased to 2,375 gpm. Number of
extraction wells will be determined during
the remedial design and remedial action,

Groundwater Treatment
Technologies

Use air stripping with off gas treatment
ot liquid-phase granular-activated carbon
(LGAC) to remove VOCs from the
groundwater. Finalize technologies
during remedial design.

Technologies to remove VOCs have not
changed., Use of either ion exchange or
biological treatment process to remove
perchlorate. UV light with oxidation can
be used to remove 1,4-dioxane and
VQCs. Select technologies duting
remedial design,

Groundwater Containment and
Treatment Standards

Dasign treattment systems to meet
Performance Criteria, which are to
contain contaminants to befow the levels
in Table 1 of the Inferim ROD in the
intermediate zone, and to below 10-
times the levels in Table 1 of Interim
ROD in the shaliow zone,

Extracted water must be {reated to meet
alt ARARs.

Areas of containment were modified to
reflect the current state of the plume.
1,4-dioxane has been added to the
contaminants of concern requiring
containment.

The basic Performance Criteria remain
the same, but have been clarified. Also,
the method of measuring compliance
with the Performance Criteria has .
changed {Attachment 1,Compliance with
Performance Criteria), Extracted water
must be treated to meet all ARARSs, as
maodified by this ESD.

Use of Treated Groundwater

Discharge to surface waler or to a water

- supply fine for municipal use.

Same

Project Costs

Estimated capital costs of $8.3 million;
estimated

operation and .
maintenance costs of $1.3 million per
year. '

The estimated capital and G8M cost
without perchlorate treatment are
approximately $22 million, and $2.3
million per year, respectively. The
estimated capital and Q&M cost with
limited perchlorate treatment is
estimated at $23.3 million and $2.9
million per year.
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ATTACHMENT 1

COMPLIANCE WITH PERFORMANCE CRITERIA

Compliance with Performance Criteria

.‘ 1.0 Background

The 1998 Intenm Record of Decision (Interim ROD) selected a remedy that "is an 1nterxm measure
to contain contaminant migration." (Interim ROD, 11-88). The Interim'ROD established
Performance Criteria for containment at the mouth of the Puente Valley in two groundwater zones:
the shallow zone and the intermediate zone. The Interim ROD identifies the zones as follows:

. "The shallow zone generally encompasses the upper 100 feet of the saturated
aquifer, including the interval between the water table and approximately 150 feet
bgs. The intermediate zone generally includes the relatively coarse-grained
interval between the shallow zone and deeper portions of the aquifer used for
ground-water production.” (Interim ROD, 10- 3).

Investigations to date conducted subsequent to the 1998 Interim ROD indicate that 1) a clear
boundary does not exist between the. shallow and intermediate zones; 2) 1,4-dioxane is present at
levels requiring containment in the shallow zone, and possibly in.the intermediate zone; and 3)
groundwater contamination extends further laterally and vertically than was understood at the time
of the 1998 Interim ROD. Maps showing EPA's current interpretation of VOCs in the shallow and
intermediate zones are shown on Figures 2 and 3, respectively of the ESD.

In addition, investigations have shown that 1,4-dioxane at the mouth of the Puente Valley is
generally co-located with the VOCs. Consequently, meeting the Performance Criteria for VOCs
should also meet the Performance Criteria for 1,4-dioxane. However, should the 1,4-dioxane need
further lateral or vertical containment beyond that which is required for containing VOCs, then
additional action would be required. :

EPA also determined that the shallow zone extends deeper in the mouth of the valley than was
interpreted at the time of the 1998 Interim ROD. EPA now believes that the shallow zone at the
mouth of the valley generally encompasses the upper 150 to 200 fect of the saturated aquifer,
including theé interval between the water table and approximately 250 to 300 feet bgs. The
intermediate zone generally includes the relatively coarse-grained interval between the shallow and
the deep zones. The deep groundwater zone is the main portion of the aquifer that is used for
domestic groundwater production, In general, at the mouth of Puente Valley, the upper part of the
deep zone is at a depth of approximately 400 to 430 feet bgs. A few of the domestic production
wells at the mouth of Puente Valley have upper-screened intervals within the intermediate zone.
The shallow zone shall be deemed not to extend below the depths corresponding to the current
upper perforated intervals of San Gabriel Valley Water Company production wells B7C and B11B
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(280 and 302 feet below ground surface {bgs], respectwely) ‘and Suburban Water Systems
production well 147W3 (300 feet bgs).

Monitoring well data demonstrate that the majority of contaminant mass from sources at the mouth
of Puente Valley is staying in the shallow zone. However, there is a downward hydraulic gradient
in the arga and some contaminant mass is migrating downward and into the intermediate zone,
particularly in the eastern area, Contamination is observed in the intermediate zone, but at Tower
concentrations than what is observed in the shallow zone. Currently, the deep zone at the mouth
of Puente Valley does not exhibit contamination, and production wells screened only in the deep
zone do not BXhlblt contaminatiorn.

Differentiatiori betwéen the shallow and intermediate zones shall be based on the observed
hydrostratigraphy, contaminant concentrations, production well screened intervals, and hydraulic
heads. In some areas within the mouth of Puente Valley, it is difficult to differentiate the
generalized hydrostratigraphic zones. Consequently, zone differentiation will be based on multiple
lines of evidence, including groundwater quality data, hydraulic head data, hydrostratigraphy, and
depth with respect to the upper screened intervals of mouth-of-valley production wells (e.g., San
Gabriel Valley Water Company wells B7C, B11A, and B11B, and Suburban Water Systems well
147W3). Numerical modeling may also be used to help differentiate the generalized

hydrostratigraphic zones. The generalized aquifer zones are described in more detail in the Table
1; below.

Table 1 Puente Valley Operable Unit Aquifer Zones

Generalized | Urique Characteristics Relevant to Performance Criteria

Hydrostratigraphic

Zone

Shallow Zone ' The shallow zone shall be deemed not to extend below the depths corresponding to the

current upper perforated intervals of San Gabriel Valley Water Company production
wells B7C and B11B (280 and 302 feet below: ground surface [bgs], respectively), and
Suburban Water Systems production well 147W3 (300 feet bgs).

The majority of the contaminant mass at the mouth of the Puente Valley i is migrating
within the shallow zone. However, there is a downward hydraulic gradient in the area
and some contaminant mass is migrating downward and into the intermediate zone,
particularly in the eastern area.

Depending on the location within the mouth of the Puente Valley, some lateral
contaminant migration is toward the northwest, and some toward the north and then
northwest.
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Intermediate Zohe The intermediate zone includes water bearing strata in the interval between the
shallow zone and the deep zone. The deep zone is the primary source of groundwater
production in the mouth of Puente Valley. Several production wells at the mouth of
Puente Valley produce water from the intermediate zone (e.g., upper screcned
intervals of 280 and 300 feet below ground surface). Consequently, the intermediate
zone is characterized by a Jower hydraulic head than the shallow zone. However, the

intermediate zone is not necessarily isolated from the shallow zone everywhere at the
mouth of Puente Valley,

All the contamination in the intermediate zone originated in the shallow zone, either at
the mouth of Puente Valley or at sources up valley. In the western portion.of the
mouth of Puente Valley, intermediate zone contamination may primarily originate at

.. sources “up valley.” In contrast, in the easfern portion of the mouth of Puente Valley,
the main source of intermediate zone contamination is shallow zone contamination at
the mouth of the Puente Valley that has migrated down into the jntermediate zone.

As previously noted, several existing potable supply wells at the mouth of Puente
Valley produce water from the intermediate and deep zones. Production from the
intermediate zone at the mouth of Puenté Valley creates a cone of depression or sink
for most intermediate zone groundwater in that area. Consequently, these existing
production wells are the current downgradient limit for much of the intermediate zone
groundwater flow at the mouth of Puente Valley.

Deep Zone The deep groundwater zone is the main portion of the aquifer that is used for domestic
groundwater production. In general, at the mouth-of Puente Valley, the deep zone
extends from a depth of approximately 400 to 1,130 feet bgs. Because production
wells at the mouth of Puente Valley produce most of their water from this zone,
hydraulic heads are lower in this zone, compared to the shallow and intermediate
zones, Also, this zone currently does not exhibit contaminatiorn.

.20 Performance Criteria

The process by which compliance with shallow and intermediate zone Performance Criteria is
.measured has been modified and is outlined below. More specifically, the Interim ROD calls fora
noncompliance determination as soon as a shallow or intermediate zone compliance well detection
shows concentrations above the respective Performance Criteria. In contrast, the modifications
“presented below allow for a period of time to bring the system back into compliance. In addition,

the Performance Criteria language for the shallow and intermediate zones have been clarified, as
described below. '

2.1 Performance_Critei'ia for the Shallow Zone

The Remedial Action shall prevent groundwater in the shallow zone at the mouth
of Puente Valley with contamindtion greater than or equal to ten-times the levels
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listed in Table 2! from:

(1) migrating beyond its lateral extent as measured at the time the shallow zone
Remedial Action containment system is Operational and Functional; and
(2) migrating vertically into the intermediate zone.

This criterion will require monitoring of both lateral and vertical contaminant migration in the
shallow zone, as described below. A combination of new and existing wells will be required to
adequately monitor compliance.

2.1.1 . Compliance Monitoring of Lateral Migfation in the Shallow Zone

Compliance wells shall be located downgradient of contamination exceeding ten-times the levels
in Table 2, but within areas where there is detectable contamination. Compliance wells shall be
located using best professional judgement, and at locations and depths approved by EPA in
consultation with DTSC. A sufficient number of compliance wells shall be installed to monitor
contaminant conditions laterally downgradient of the area at the mouth of the Puente Valley where
_ contaminant concentrations exceed ten-times the levels in Table 2.

Compliance wells shall monitor groundwater quality in the same veitical interval of the shallow
zone where upgradient containment extraction wells are installed, recogmzlng the shallow zone
has a downward dip to the north and northwest :

2.1.2 Compliance Monitoring of Vertical Migration in th'e Shallow Zone

A sufficient number of vertical compliance wells shall be located to adequately monitor potential
vertical migration at the mouth of Puente Valley. Compliance wells shall be located using best
professional judgment and at locations and depths approved by BPA in consultation with DTSC.
The vertical compliance wells shall be located at a depth that is below the vertical interval that has
contaminant concentrations that exceed ten-times the levels in Table 2, but within an area that is
likely to contain detectable concentrations of contaminants, unless there is no vertical interval in
the lower shallow zone with contaminant concentrations less than ten-times the levels in Table 2.
In that case, vertical compliance wells shall be located in the lower shallow zone Wwhere
concentrations exceed ten-times the levels listed in Table 2. Hydraulic conditions may change,
thus the work party or parties shall make any necessary adjustments to the containment system(s)’
to accommodate changes in hydraulic conditions that may compromise the effectiveness of the -
“shallow zone containment system.

2.2 . Performance Criferia for the Intermediate Zone

! The values in Table 2 are identical to Table 1 of the Interim ROD, except 1,4-dioxane
is added to the chemicals requiring containment and chemicals that had no assocxated value in
the Interim ROD were deleted.
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The Remedial Action shall prevent groundwater in the intermediate zone at the mouth of Puente
Valley, with contamination greater than or equal to the levels listed in Table 2 from:

(1) nugratmg beyond its lateral extent as measured-at the time the intermediate
zone Remedial Action containment system is Operational and Functional; and
(2) migrating vertically into the deep zone. -

Compliance with this criterion will require monitoring of lateral and vertical contaminant
migration in the intermediate zone, as described below. A combination of new and existing wells
will be required to adequately monitor compliance. Monitoring vertical compliance will be
required in the deep zone downgradient of the intermediate zone containment system. The deep
zone refers to the generalized hydrostratigraphic zone underlying the intermediate zone. Mouth-
of-valley- production wells extract much of their water from:the deep zone, which has also been
referred to as the “production zone.”- The Remedial Action shall also intercépt intermediate zone
contamination to prevent it from continuing to impact the B7 Well Field Area, as well as reduce
contaminant concentrations in the B7 Well Field Area (as defined in the Interim ROD). A

combination of new and existing compliance and monitoring wells will be required to adequately
monitor compliance.

2.2.1 Compliance Monitoring of Lateral Migration in the Intermediate Zone

If containment extraction wells are located upgradient of production wells at the mouth of Puente
Valley, and the production wells continue to extract groundwater from the intermediate zone, then
compliance wells shall be located between the containment extraction wells and the production
wells, but within the zone of capture for the productlon wells. A sufficient number of compliance
wells shall be installed at the mouth of Puente Valley to monitor contaminant conditions laterally
downgradient of the intermediate zone containment system and upgradient of the protected
production wells. Existing contamination at concentrations above the levels in Table 2 in
compliance wells between the intermediate zone extraction wells and the production wells shali be
monitored for a decreasing trend until concentrations are below Performance Criteria. California
Department of Health Services (DHS) required sampling of production wells already impacted by
contaminants may also be used to identify a trend of declining concentrations. Monitoring of
hydraulic heads may also be used to help demonstrate the effectiveness of the intermediate zone
remedy in intercepting further contaminant migration into the B7 Well Feld Area.

Compliance wells shall monitor groundwater quality in the same vertical interval of the
intermediate zone where upgradient containment extraction wells are installed, recognizing that
the intermediate zone has a downward dip to the north and northwest.

If the existing production wells are replaced or modified such that they no longer produce water
from the intermediate zone and only produce water from the deep zone, compliance wells shall be
located downgradient of contamination exceeding levels in Table 2, but within areas where there is
detectable contamination. A sufficient number of compliance wells shall be installed to monitor
contaminant conditions laterally downgradient of the area at the mouth of the Puente Valley where
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" contaminant concentrations exceed levels in Table 2. If intermediate zone compliance wells aré
installed before the production wells are modified to extract from the deep zone only, then the
lateral compliance may be monitored at different wells during the periods before and after the
production wells are modified.

If the production wells are used as part of the containment system, then compliance wells shall be
installed at locations that will verify groundwater with contaminant concentrations exceeding the.

levels in Table 2 is not migrating beyond its lateral and vertical extent as measured at the time that
" the intermediate zone containment system is Operational and Functional.

222 . Compliance Monitoring of Vertical Migration in the Intermediate Zone

Vertical compliance wells shall be located using best professional judgment and at locations and
depths approved by EPA in consultation with DTSC. A sufficient number of vertical compliance
wells shall be located to adequately monitor potential vertical migration at the mouth of Puente
Valley. If feasible, the vertical compliance wells shall be located at a depth that is below the
vertical interval that exceeds the levels in Table 2, but within an area that contains detectable
contaminant concentrations. However, if a vertical interval in the lower intermediate zone with
contaminant concentrations less than the fevels in Table 2 is not observed, compliance monitoring
for vertical migration will be conducted in the deep zone, as described below. Hydraulic
conditions may change, thus the work party or parties shall make any necessary adjustments to the
containment system(s)} to accommodate charges in hydraulic conditions that may compromise the
effectiveness of the intermediate zone containment system.

Monitoring the deep zone downgradient of the intermediate zone containment system shall also be
conducted to evaluate vertical migration compliance in the intermediate zone. If, further
evaluation demonstrates, and EPA determines that the deep zone contamination is caused by

- downward migration as a result of a failure of the intermediate zone capture system, rather than
contamination that has migrated into the deep zone prior to reaching the mouth-of-valley
containment system, then.additional action may be necessary in the intermediate Zone to ensure
vertical containment of contarinants abovc the levels in Table 2. Deep zone monitoring is
discussed further below.
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Table 2 Chemicals of Concern Requiring Containment

Compound Containment Level Source

‘ (ug/L} _
1,1‘-Dichlomethan'e 5 | California MCL
I,I—Dichlox'oetlleﬁ'e 6 : California MCL
1,1,1-Trichloroethane 200 Federal MCL
1,1,2-Trichloro-1,2,2- 1,200 . California MCL
triftuoroethane ‘
1,1 ,2—Trichl0roetl‘1ane 3 | Federal MCLG
1,1,2,2-Tetrachloroethane ~ 1 California MCL
1,2-Dichlorobenzene 600 Federal MCL
1,2-Dichloroethane 0.5 California MCL
1,2-Dichloroethene {total) 6! California MCL
1,2-Dichloropropane 5 | Federal MCL
1,2 4-Trichlorobenzene 70 | Federal MCL
1,2,4-Trimethylbenzene, - . .
1,3 Dichlorobenzene 600 Federal MCL
1,3-Dichloropropenc 0.5 California MCL
1,3,5-Trimethylbenzene - - ‘

{ 1,4-Dichlorobenzene 5 California MCL
Benzene 1 California MCL
bis(2-Ethythexyl)phthalate 4 California MCL
Bromochloromethane - -
Brbmodichloromethanez : 100 Federal MCL.
Bromoform® 100 Federal MCL

Bromomethane

‘ ‘n—B utylbenzene ’

sec-Butylbenzene

{ tert-Butylbenzene

;

! Value for the cis-isomer; value for trans-isomer is 10 ug/L
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Carbon Disulfide

Carbon Tetrachloride 0.5 California MCL
Chlorobenzene 70 California MCL
Chloroethane - - o
Chloroform® | 100 Federal MCL

“¢is-1,2-Dichloroethene 6 California MCL -
_cis-1,3-Dichloropropane - -
Dibromoch1{)1‘(;111‘ethane2 100 | Federal MCL
Dibromochloropropane 0.2 Federal MCL
Di-n-butylphthalate - -
Dichlorofiuoromethane C C

1 Ethylbenzene 700 Federal MCL
Isopropy! alcohol - -
Isopropyl benzene | - -
Methylene Chloride 5 Fedéral MCL
Naphthalene - -
Styrene 100. Federal MCL
l'I‘etrac'hloroethene_ » _ 5 Federal MCL
| Total petrolenm hydrocarbons | - -

Total petrolenm hydrocarbons- - -
volatiles

“trans-1,2-Dichloroethene 10 California MCL
trans~l,3-DichIor0pi‘opanc - - »
Trichloroethylene | 5 Federal MCL.
Trichlorofluoromethane 150 California MCL,
Toluene 150 | Catifornia MCL,

These chemicals are trihalomethanes (THMs); the MCL listed is for all four THMs:

chloroform, bromodichloromethane, dibromochloromethane, and bromoform.
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Vinyl Chloride 105 California MCL

m,p-Xylene? - ;

o-Xylene® . _ -

Xylenés, total 1,750 California MCL.
1,4-dioxane 3 DHS State Notification Level

*Value for total xylenes is 10,000 ug/L; no values are provided for individual isomers |

Notes: - indicates “no-MCL. has been established or proposed.”
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Table 3 ARARs for Discharge to Surface Water *

Limitations
Discharge

Constituents Units . | Daily Maximum Monthly Averagé
Total Suspended Solids mgl - 1so 50 |
Turbidity | NTU 150 50
| BOD; 20°C : mg/L Tl 20

Oil and Grease E mg/l, 15 | 10
Settleable Solids « . | miL : 03 0.1
Sulfides ' mg/L : 1.0

Phéliols . mg/L | _1 0

Residual Chlorine ] mg/L 1o

Acetone | . ugh 700

Acrolein 1 ugL ' 100

Acrylonitrile ug/L. 0.059

‘Benzene ' o ug/L 1.0

‘Bromoform ug/L. 4.3

Carbon tétrachloride | ug/L , 0.25?

Chlorobenzene - | ug/L. 30

Chiorodibromomethane ug/. 0.401_2

'Table F, Effluent Limitations from State of California Regional Water Quality Control Board, Los
Angeles Region, Waste Discharge Requirements for Discharge of Treated Groundwater from Investigation and/for
Cleanup of Volatile Organic Compound Contaminated Sites to Surface Water in Coastal Warersheds of Los
Angeles and Ventura Counties, (General Permit No. CAG914001). Al values, except perchlorate and NDMA, are

taken from Table F of the General Permit. Table F of the General Permit has 4 ug/L for perchlorate and 0.00069 fo
NDMA.

It reported detection level is greater than effluent limit, then a non-detect result using 0.5 vg/L detection
level is deerned to be in compliance. ' '
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100°

Chloroethane - ug/L

Chloroform ugll 100
Dichlorobromomethane | ug/L 0.56
1,1-Dichloroethane ug/L 5
1,2-Dichloroethane ug/L 0.38?
1,1-Dichloroethylene ug/L 0.057*
1,27Dichlof0pr,0pane ‘ug/L _ 0.52
1 ,3-Dichlofopr0pylenc ug/L 0.5
Di-isopropyt ether (DIPE) | ug/L 0.8
1,4-Dioxane - ugL 3
Ethyibcnit_:ne | ug/L 700
Ethylene dibromide ug/L 0.052
Lead ug/L 5.2 2.6°
Methyl bromide ug/L 10

"I Methyl chloride ug/L 3

Methylene chloride ug/L 4.7
| Methyl ethyl Ketone ug/L 700
(MEK) : '
Methyl tertiary butyl ether | ug/L 5
(MTBE) -

Naphthalene ug/L 21

*Total recoverable metals (based on a hardness of 100 mg/L).
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N-Nitrosodimethylamine | ug/L 0.01*
(NDMA)
Perchlorate ug/L 6
Tertiary butyi aléoho.l ug/L. 12
| aBa) -
1,1,2,2-Tetrachloroethane | ug/L 0.17%°
| Tctrachiorethyleﬁe | ug/L 0.8
Toluene ug/L 1:50
Total Petroleum ug/L 100°
Hydrocarbons | ‘
1,2-Trans-dichloroethyléne‘ ugfL 10
1,1,1-Trichloroethane ug/L 200
1, 1,2—T1'ichforoeti1 ane ugfL 0.60
Trichloroethylene ug/L 2.7
Vinyl Chloride | ug/L 0.5
Xylenes | ug/L 1750
3.0 . Compliance with. Performance Criteria

Compliance with Performance Criteria will be confirmed by quarterly sampling of compliance |

wells. Over time, if it can be demonstrated, based on historical monitoring data, that

concentrations are unlikely to exceed Performance Criteria over the quarterly monitoring interval,

monitoring intervals may be lengthened, if approved by EPA in consultation with DTSC,

“1f reported detection level is greatér than the effluent limit, then a non-detect result using 0.5 ug/L
detection level is deemed to be in compliance '

3 Table F of the General Permit has 4 ug/L for perchlorate.

6T'his includes aii fuels, gasoline, diesel, and jet fuel.

i2
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Conversely, if monitoring data demonstrate more frequent monitoring is needed, EPA may
decrease the monitoring interval. .
If compliance wells are initially located downgradient (laterally and vertically) of an area
exceeding the Performance Criteria (i.e., ten-times the levels in Table 2 for the shallow zone, and
the levels in Table 2 for the intermediate zone) but within areas with detectable contaminant
concentrations, then detecting contaminants in those compliance wells at concentrations that
exceed the Performance Criteria indicates noncompliance, and the process of determining the need
for additional remedial action required to bring the system back into compliance, shall be initiated
with.due diligence pursuant to a schedule approved by EPA in consultation with DTSC.

There may be instances where there is no area that meets the compliance well location criteria, as
described above, but where there still must be compliance monitoring. Although these compliance
wells will initially exceed Performance Criteria, they will still serve to monitor compliance with -
the Performance Criteria by using a trend-based analysis, as described below.,

In such instances. where compliance wells are initially located within areas that exceed the
Performance Criteria (e.g., in the intermediate zone between containment wells and existing
production wells, or at the bottom of the shallow zéne where concentrations above 10-times the
levels in Table 2 may extend into the intermediate zone), then a trend analysis (discussed below),
possibly supported by hydraulic monitoring data, will be used to evaluate whether additional
response action is necessary to meet -Performance Criteria. If the trend analysis indicates
increasing concentrations, then additional response action may be appropriate.

Also, if compliance wells are located downgradient (laterally and vertically) of an area that does
not initially exceed Performance Criteria, and an increasing trend indicates that it is more likely
than not that the Performance Criteria will be exceeded, then the process of determining the need
for additional temedial action to avoid noncompliance shall be initiated with due diligence
pursuant to a schedule approved by EPA in consultation with DTSC.

‘Although the majority of the contaminant mass at the mouth of the Puente Valley is migrating
within the shallow zone, it is recognized that some contaminant mass is migrating downward into
the intermediate zone, particularly in the eastern area. If EPA determines that shallow zone
contamination above ten-times the levels in Téble 2 continues to migrate into the intermediate
zone following implementation of the remedy, the shallow zone work party shall make the
necessary adjustments to the shallow zone containment system to meet the Performance Criteria,
‘pursuant to an EPA approved schedule. However, if shallow zone contamination above the levels
in Table 2, but less than 10-times the levels in Table 2, migrates into the interniediate zone, it will
not constitute an exceedance of the shallow zone Performance Criteria. Migration of shallow zone
contamination into the intermediate zone, whether caused by an exceedance of the shallow zone
Performance Criteria or not, shall not preclude the intermediate zone work party from meeting
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intermediate zone Performance Criteria and protecting drinking water wells, even if additional
work is required. : , ‘

In areas already above the Performance Criteria, a decreasing trend in contaminant concentrations
will indicate compliance. If an exceedance is observed, the system will be considered to be in
compliance if concentrations exhibit a decreasing trend, ultimately decreasing to below the
Performance Criteria (i.e., ten-times the levels in Table 2 for the shallow zone, and the levels in
Table 2 for the intermediate zone) within an EPA-prescribed amount of time. If EPA determines
that attainment of Performance Criteria is not practical within this time frame, then EPA will
establish a reasonable time frame in which Performance Criteria are to be reached, This
determination may include an assessment of the hydraulic containment achieved by the remedial
pumping. Conversely, an increasing trend (discussed below) indicates non-compliance.

After 3. sequential, but Beforc 12 compliance well and/or sentinel well monitoring events have
been conducted, the deterniination of an increasing trend shall be based on comparing the most
recent monitoring data to the upper tolerance limit (UTL) calculated from previous monitoring
data (UCL) for an average of 95 percent coverage with 95 percent probability using a Student’s t-
distribution table). If recent data exceed the UTL, then an increasing trend shall be inferred.
Monitoring data shall also be plotted with a best-fit line (arithmetic linear regression) to help
observe possible trends. The scale of the plot shall.be approved by EPA in consultation with
DTSC. After 12 temporal measurements have been collected, then the Kendall test for trend
analysis shall be applied. Time-series plots shall continue to be prepared, but without the best-fit
“line. Only the Kendall test for trend analysis and the comparison with the UTL shall be used for
* determining compliance with Performance Criteria. Other statistical méthods may be used for

© évaluating trends, if approved by EPA in consultation with DTSC.

~ Since the contamination does not occur as a homogeneous mass, slight, short-term increases in
contaminant concentrations may not accurately indicate that a groundwater containment system is
not adequately operating. Consequently, the following process and timing shall be followed to
address any observed increasing trends in contaminant concentrations if;

1. an increasing trend is observed in a compliance well with initial
concentrations above Performance Criteria or as soon as an exceedance is
observed in a compliance well with initial concentrations less than Performance
Criteria, then the process of determining the need for additional remedial action to
bring the system back into compliance, shall be initiated with due diligence
pursuant to a schedule approved by EPA in consultation with DTSC; and/or

2. groundwater concentrations in compliance, sentingl, and/or monitoring wells
indicate that it is more likely than not that the Performance Criteria or treatment
plant discharge ARARs will be exceeded, then the process of determining the
need for additional remedial action to avoid noncompliance shall be initiated with
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“due diligence pursuant to a schedule approved by EPA in consultation with
DTSC.

4.0 _ Sentinel Monitoring Wells

EPA requires that sentinel or early-warning monitoring wells be installed far enough laterally and
vertically upgradient of the extraction wells in the shallow and intermediate zones to provide
advanced warning of varying conditions that are more likely than not to adversely impact the
containment system and/or treatment plant (e.g., concentrations that exceed the design limit of the

treatment plant,, or a previously undetected contarninant that can not be adequately treated by the
constructed treatment system).

Required sentinel wells should be far enough laterally and vertically upgradient of the containment
extraction wells to provide adequate lead time to respond to the varying conditions, while .
continuing to maintain compliance. Optional'sentinel wells may be located between the
containment extraction wells and compliance wells. Sentinel wells can be existing and/or new
monitoring wells. Sentinel wells shall be used for both the shallow and intermediate zones.

5.0 Deep Zone Monitoring at the Mouth of Puente Valley
The objectives of the deep zone monitoring at the mouth of Puente Valley are as follows:

. To evaluate the effectiveness of the intermediate zone remedy to protect the deep
' zone from vertical migration of contamination from the intermediate zone at the
mouth of Puente Valley; and ' :
. To monitor the potential for deep zone contamination originating up-valley to
adversely impact the deep zone at the mouth of Puente Valley.

To meet the first objective, monitoring of the deep zone, in the mouth of Puente Valley
downgradient of the intermediate zone containment extraction wells will be necessary. To meet
the second objective, deep zone monitoring at the mouth of Puente Valley upgradient of the

intermediate zone containment extraction wells, combined with Mid-Valley monitoring (discussed
below) will be necessary.

6.0 Mid-Vail.ey Monitoring
Mid- Vallcy monitoring shall be conducted in the intermediate and deep zones to monitor potential
migration of contamination from the intermediate zone to the deep zone, and to provide some early -

warning of up-valley conditions that may eventually impact the mouth of Puenté Valley. If
monitoring indicates the Puente Valley remedy should be expanded to include Mid-Valley

15
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remedial action, a ROD amendment may be necessary to reflect such a modification to the overall
remedy. Mid-Valley monitoring will provide EPA with information that will aid in the selection
of an appropriate final remedy. :
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PUENTE VALLEY OPERABLE UNIT MAP OF THE SITE

73%8







San ‘ Gabriel .~ !

o %“‘ Mountains '
',..t b
J oy FT

/) TR A

Raymeond Basin

. Q
Gabriel 0@?

Azusa Ave |

Basin <
V. e CREER /\,-V—’ P

Repetfo N el
Hills b San Jose s
hye Hilis
Montebello v
Hills Wh 0 7, ., 9 :
ittier o ESIPRE s j 5
Narrows S~ T g,j%i;;“’{é;}/;,fffz’? 7755
e T : e S IR T 4
, ke uf’//{;//?é{, /j’ SR,
T S L O
— g ,»;/g%f %;f/;,‘-—s,.lls.f;:./ ,j/
Central Basin Y “/": o w:@ﬁ’ \\j
R uente t; Hills
FesAapn
EXPLANATION
w Approximate PVOU Boundary
s Streams FIGURE 1
- Spreading Grounds EQCATION MAP
m B Puente Valley Operatle Unit
asin
0 1 2 3
[} Bedrock B TR s








FIGURE 2

SHALLOW ZONE PLUME MAP
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Reinjection Well Boring Logs and Well Completion Forms







TETRATECH, INC.

WELL CONSTRUCTION LOG

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-1.GPJ LAEWNNO1.GDT 9/18/13

PROJECT NUMBER 117-2210061.01 WELL I.D. NUMBER MwW8-1
PROJECT NAME UTC-PVOU MW8-1 DATE DRILLING BEGAN 7/23/2013
LOCATION 969 Van Wig Ave, La Puente, CA WELL CONSTRUCTION COMPLETED 8/5/2013
DRILLING METHOD Direct Mud Rotary, Nominal 12" bit NORTHING / EASTING 1843576.38 / 6568522.67
DRILLING COMPANY Gregg Drilling TOC ELEVATION WELL (ft, MSL) A(317.83), B(317.81), C(317.82), D(317.82)
BOREHOLE DEPTH (ft) 350 GROUND SURFACE ELEVATION (ft, MSL)
WELL DEPTH (ft) MW8-1A(135), MW8-1B(205), MW8-1C(255), MW8-1D(330) SCREEN INTERVALS _115-130'bgs, 185-200'bgs, 235-250'bgs, 310-325'bgs
LOGGEDBY _ Willow Green CASING DIAMETER & TYPE / SLOT SIzE __2" Schedule 80 PVC /0.020"
REMARKS Elevation datum NAVD 88.
E-Log (OHM-m) ©
o Tl duoslo Lithologic Description
Spontaneous Resistivity %g CE o -é Lo (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @™ c2| S| &9 (% Gravel, Sand, Silt, Clay)
64N E |a SN O (% Coarse, Medium, Fine Grained Sand)
-10 80 [10 200 |50 100 Ground Surface
S 0-10" SILTY SAND: Olive brown aCaraens Locking Well
B (2.5Y4/3); (0,75,25,0); (0,0,100); Poorly Ca
NN p
e graded, fine grained sand.
5 SM
10 - ’ 10-30' SAND: Grayish brown (2.5Y5/2);
’ : (5,90,5,0); (90,5,5); Poorly graded; Coarse
X grained, subangular sands; Granitic origin.
15 Sl
20 SP [T
25 i
30 ":‘ 30-40' GRAVEL with SAND: Grayish
"‘ < brown (2.5Y5/2); (85,15,0,0); (95,5,0);
R Poorly graded, subangular gravel and
AL | coarse sand; Granitic origin.
o b &
35 A Below 35' - (80,20,0,0); (90,5,5).
2 & | Cement-5%
. "‘ bentonite slurry
L (1'-72")
40 hd
R 40-45' SAND with GRAVEL: Grayish
r : : brown (2.5Y5/2); (25,75,0,0); (90,10,0);
SP [ Poorly graded, coarse grained, subangular
B sand with gravel; Granitic origin.
4 "W 45.65 GRAVEL with SAND: Grayish
" < brown (2.5Y5/2); (80,20,0,0); (90,10,0);
R Poorly graded, angular gravel with coarse
@@ sand; Granitic origin.
50 : 8

Continued Next Page
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TETRATECH, INC. WELL CONSTRUCTION LOG

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-1.GPJ LAEWNNO1.GDT 9/18/13

PROJECT NUMBER 117-2210061.01 WELL I.D. NUMBER MW8-1
PROJECT NAME UTC-PVOU MW8-1 DATE DRILLING BEGAN 7/23/2013
Continued from Previous Page
E-Log (OHM-m) ©
o T | us Lithologic Description
Spontaneous Resistivity Guard L %g CE o -é (Munsell Color) As-built Well Diagram
Potential (mv) | 16N vardlog | @™ 1e2] oy § (% Gravel, Sand, Silt, Clay)
64N E |a o0 (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 150 100] _|
55 GP
60 -
65 - ; - -
N 65-105' SAND with GRAVEL : Grayish
| brown (2.5Y5/2); (30,70,0,0); (90,10,0);
Poorly graded, Coarse grained,
N subangular sand with gravel; Granitic
N origin.
70
. SISISISES
] SESESINIY
— 4141414 \4
75 xz xz‘é oL 2-inch Sch 80
- MMMPPE  PvCBlank
] UMY cesne
— NINENENEY
. SISIVISES
80 SISISISS
] SISIVISES
] SESESINIY
i SISIVISES
4141414 \4
85 - SP . N NN N
N Below 85' - (15,85,0,0). M A M M M
. SISIVISES
7 SISIVISES
7] A M M N—Hydrated
90 M Bentonite Chips
N 72'-106.5'
i SIS . )
- SISIVISES
. SISIVISES
% - SISISISS
] SISIVISES
] SISIVISES
i SISIVISES
100 , SIVIN NN
N Below 100’ - (5,95,0,0). M A M M M
. SISIVISES
7 SISIVISES
] SISIVISES
105 v - N - 4141414 |4
N 105-115' GRAVEL with SAND: Grayish NN N NN
| brown (2.5Y5/2); (75,25,0,0); (90,10,0); HEEL L ES

Continued Next Page
PAGE 2 OF 7







TETRATECH, INC. WELL CONSTRUCTION LOG

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-1.GPJ LAEWNNO1.GDT 9/18/13

PROJECT NUMBER 117-2210061.01 WELL I.D. NUMBER MwW8-1
PROJECT NAME UTC-PVOU MW8-1 DATE DRILLING BEGAN 7/23/2013
Continued from Previous Page
E-Log (OHM-m) ©
o T | us Lithologic Description
Spontaneous Resistivity %g CE o -é (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @ = |5 2|l ws (% Gravel, Sand, Silt, Clay)
64N < o o0 (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 150 100] I
N Poorly graded, subangular gravel with QLT #60 S*’f‘nd ,
- coarse sand; Granitic origin. o E 2 (106.5'-109.5")
110 - GP 11
| N #2/12 Sand
n (109.5'-138')
115 ; - =8
i 115-130' SAND with GRAVEL and g
| CLAY: Grayish brown (2.5Y5/2) sand =
and gravel; Olive brown (2.5Y4/4) clay; -
N (10,80,5,5); (90,5,5); poorly graded, iag
N subangular sand with gravel and clay; hn
120 Granitic origin. g
] SP T MW8-1A:
. 2-inch Sch 80
195 ] g PVC Well
] Below 125' - (5,90,0,5). = Screen, 0.020"
= Slot (115'-130")
130 - , . i
N 130-140" SAND : Grayish brown
| (2.5Y5/2); (0,100,0,0); (60,20,20); Well T
graded, subangular, fine-coarse grained iie Bottom Sump
7] sand with trace gravel. A 1 and Cap
7] L1t (130-135')
135 - SW sly
- sulssly
o AN
— 41414
i 140-150' GRAVEL with SAND: Grayish &Aﬁ N NN
] brown (2.5Y5/2); (95,5,0,0); (30,50,20); S INININ
Poorly graded, subangular, fine gravel with xAﬁ M MM
N well graded subangular fine-coarse A114[4[4
145 N grained sand; Granitic origin. XAﬁ XZ XZ ) drated
] : ) NN N Hydrate
/ i Below 145' - (75,25,0,0); (50,25,25). xAé v Bentonite Chips
: liﬁ M M (138'-177")
N AN N N
n A114[41[4
150 i _ LA ME
N 150-155' SAND with GRAVEL: Grayish =AM MM
| brown (2.5Y5/2); (25,75,0,0); (65,25,10); xAé 1414
Well graded, subangular, fine-coarse e ivivlv
7] grained sand with subangular fine gravel; XAﬁ M
n Granitic origin. xAﬁ NINEN
155 7 155-160' GRAVEL with SAND : Grayish A SISIY
] brown (2.5 Y5/2); (90,10,0,0); (50,25,25); N A MMM
Poorly graded, angular, fine gravel with xAﬁ M MM
N well graded, subangular fine-coarse A114[4[4
N grained sand; Granitic origin. XAﬁ XZ XZ XZ
160 7 160-165 SAND with GRAVEL and AR
] CLAY ; Grayish brown (2.5Y5/2) sand MR R P
and gravel, olive brown (2.5Y4/4) clay; xAﬁ NINEN
N (5,85,5,5); (25,40,35); Well graded SAININEN
\ N I subangular sand with poorly graded XA NINEN
165 TTiTT Vo L)

Continued Next Page
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GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-1.GPJ LAEWNNO1.GDT 9/18/13

PROJECT NUMBER

TETRATECH, INC.

PROJECT NAME

117-2210061.01

WELL CONSTRUCTION LOG

WELL I.D. NUMBER

UTC-PVOU MW8-1

MWwW8-1

DATE DRILLING BEGAN

7/23/2013

Continued from Previous Page

E-Log (OHM-m)

[0} . . . o
o Tl duoslo Lithologic Description
Spontaneous Resistivity %g CE o -é Lo (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @™ 1c2| S| &9 (% Gravel, Sand, Silt, Clay)
64N E |a SN O (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 50 100]
angular gravel. AA vl
ML 165-170' SANDY SILT: Light olive brown SRR
(2.5Y5/3); (0,25,75,0); (0,20,80); Poorly lAﬁ SIS
graded, Fine grained sand. SUINININ
170 AR
170-180" SAND: Grayish brown vivivle
(2.5Y5/2); (5,95,0,0); (80,10,10); Poorly lAﬁ SN
graded, subangular, coarse grained sand; N A N N N
Granitic origin. xiﬁ NINEN
175 SP M4 { { {
A0
#60 Sand
(177'-180")
180 : - -
180-190' SANDY SILT : Light olive
brown (2.5Y5/3); (0,25,75,0); (5,20,75);
Poorly graded, subangular, fine grained
sand. 1| He——#2/12 sand
185 ML Below 185' - (20,20,60). . (180208
190 3 ; - u
. 195-200' GRAVELY SAND with CLAY : =
. Grayish brown (2.5Y5/2); (20,70,5,5); 0 MW8-1B:
. (60,10,30); Well graded; Subangular, . '2 h r; Sch 80
° fine-coarse grained sand; Granitic origin. = P-\I/n((;: We(l:l
195 . H- Screen 0.020"
. = Slot (185'-200'")
200 . 200-205' SAND: Grayish brown
o (2.5Y5/2); (0,95,0,5); (40,25,35); Well o
. graded; Subangular, fine-coarse grained - uottoCm Sump
. sand; Granitic origin. {1 ?Zn(?O' 55’5,)
205 ® 205-215' GRAVEL with CLAY: Grayish N
" brown (2.5Y5/2); (50,15,30,5); (60,10,30); AT
Well graded; Subangular, fine-coarse ]
o grained sand; Poorly graded angular AN
. gravel; Low plasticity clay. NATIN D
210 GM p XAAA Ty Hydrated
NN AT Bentonite Chips
y MAMPIR (208-227")
Y AN
» A A 4[4
XAAAA NN
215 e T , — SAWININ
e%0%0%] 215-220"' SAND: Grayish brown AN A 414
otetetel  (2.5Y5/2); (0,95,0,5); (40,25,35); Well MO R P
SW | X graded; Subangular, fine-coarse grained XAAA‘ NN
*eren.|  sand; Granitic origin. XAAA‘ N M
° ‘| 414
220 ' . _ SO
220-230" SILT: Light olive brown NS INEN
(2.5Y5/3); (0,10,75,15); (0,0,100); Low xAAA 414
toughness, low plasticity silt with low NN T

Continued Next Page
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GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-1.GPJ LAEWNNO1.GDT 9/18/13

PROJECT NUMBER

TETRATECH, INC.

PROJECT NAME

117-2210061.01

WELL CONSTRUCTION LOG

WELL I.D. NUMBER MWwW8-1

UTC-PVOU MW8-1

DATE DRILLING BEGAN

7/23/2013

Continued from Previous Page

E-Log (OHM-m)

] . . . s
o Tl duoslo Lithologic Description
spontancous Resistivity ‘%_8 & £l o -é '.E:_l o (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @ = |5 2luns|es (% Gravel, Sand, Silt, Clay)
64N < o 5?10 (% Coarse, Medium, Fine Grained Sand)
-10 80 110 200
! plasticity clay. XAiA‘ 41
225 ML B y 41
LAt K
4——#60 Sand
(227'-230")

|
|
>
|

230

235

240

245

250

255

260

265

270

275

280

230-235' GRAVEL with SAND and

CLAY: Grayish brown (2.5Y5/2) gravel
and sand; Light olive brown clay (2.5Y5/3);
(70,25,0,5); (50,25,25); Poorly graded,
angular gravel with well graded
subangular sand and low plasticity clay.

235-240" SANDY GRAVEL: Grayish
brown (2.5Y5/2); (60,40,0,0); (80,20,0);
Poorly graded; Angular gravel with
subangular sand, granitic origin.

240-245' SAND: Grayish brown
(2.5Y5/2); (5,95,0,0); (85,15,0); Poorly
graded subangular coarse grained sand;
Granitic origin.

SP

245-250" GRAVELY SAND: Grayish
brown (2.5Y5/2); (40,55,5,0); (85,15,0);
Poorly graded, subangular coarse grained
sand and gravel; Granitic origin.

GP

.o.-.o. ...'.o
a'8%.°a%.'a’

250-265' GRAVEL with SAND and
CLAY: Grayish brown (2.5Y5/2);
(80,10,0,10); (90,5,5); Poorly graded,
angular gravel with poorly graded
subangular coarse sand and low plasticity
clay.

Below 260’ - (75,20,0,5).

“l&—#2/12 Sand

(230-257")

MW8-1C:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (235'-250")

Bottom Sump
and Cap
(250'-255")

A SRR

s o QW
o

o

o

o

o
06’0

265-275' SAND with GRAVEL: Grayish
brown (2.5Y5/2); (15,80,5,0); (50,25,25);
Well graded, subangular fine-coarse
grained sand with angular fine gravel;
Granitic origin.

275-285" SILT with SAND: Light olive
brown (2.5Y5/3); (5,15,75,5); (0,50,50);
Low toughness, low plasticity silt with
fine-medium grained sand.

Hydrated
Bentonite Chips
(257'-301")

rrrrrrrr

Continued Next Page
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GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-1.GPJ LAEWNNO1.GDT 9/18/13

PROJECT NUMBER
PROJECT NAME

TETRATECH,

INC.

117-2210061.01

WELL CONSTRUCTION LOG

WELL I.D. NUMBER

UTC-PVOU MW8-1

MWwW8-1

DATE DRILLING BEGAN

7/23/2013

Continued from Previous Page

E-Log (OHM-m)

] . . . s
o Tl duoslo Lithologic Description
Spontaneous Resistivity %g CE o -é Lo (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @™ 1c2| S| &9 (% Gravel, Sand, Silt, Clay)
64N E |a SN O (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 150 100 A
Syl
AWAWAIV.
NA AN
AWAWALV.
285 AT,
285-300' GRAVEL with CLAY: Grayish &AAAAZ N
brown (2.5Y5/2); (50,15,30,5); (60,10,30); CACAT M
Well graded; Subangular, fine-coarse xAAAAZ A
grained sand; Poorly graded angular ANVANGVAR Y
gravel; Low plasticity clay. oty
290 NAANN
FAWAWALV.
XAAAAZ N
N A NN
FAWANWALY.
NA AN
AWAWAIV.
205 NAALN
FAWAWALV.
NA AN
AWAWAIV.
NA AN
FAWAWALV.
NA AN
AWAWAIV.
300 AT,
300-315" SILTY CLAY: Light olive brown SWANVAN f
(2.5Y5/3); (5,5,25, 65); (5,45,50); Low : 460 Sand
toughness, low plasticity silty clay. ’(*301,_284,)
305
CL
310 #2/12 Sand
(304'-334")
315 g o 315-335' SANDY GRAVEL with CLAY:
"‘ < (Grayish brown (2.5Y5/2) Sandy gravel MW8-1D-
(R with light olive brown (2.5Y5/3) clay; '2 h r; Sch 80
s @ @ (45,30,10,15); (35,40,25); Poorly graded, P'\'/”CCW ‘|3|
. " angular fine gravel with well graded S % 020"
320 | A .‘ subangular sand and low plasticity clay. Sltgte(eSn‘l O;-325')
S
'- l‘
09 q
325 GP -"‘ Below 325' - (65,20,5,10);
P b (60,20,20). Bottom Sump
° .‘ and Cap
"‘ P (325-330")
®
330 .
09 q
b8
o b
> R
335 * - AAAAAA
335-350" SANDY SILT with GRAVEL: XA AN
Grayish brown (2.5Y5/2); (20,25,45,10); XAAAAAA
(40,30,30); Well graded, subangular, GWAWAYA

Continued Next Page
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TETRATECH, INC. WELL CONSTRUCTION LOG

PROJECT NUMBER 117-2210061.01 WELL I.D. NUMBER MWwW8-1
PROJECT NAME UTC-PVOU MW8-1 DATE DRILLING BEGAN 7/23/2013

Continued from Previous Page

E-Log (OHM-m)

Lithologic Description

o (Munsell Color) As-built Well Diagram
S (% Gravel, Sand, Silt, Clay)

(% Coarse, Medium, Fine Grained Sand)

Resistivity

(ft/hr)
uU.s.C.s.

Symbol

Spont
Potential (mv) | 16N
64N

Guard Log

Depth
(ft. BGL)
Pen Rate
Graphic

-10 80 10 200 50 100

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-1.GPJ LAEWNNO1.GDT 9/18/13

— fine-coarse grained sand. AAAAAA

340 - VA LA &—Hydrated

| xﬁAiAiA Bentonite Chips

i \CABASCA] (334'-350")
] ML NN
NA AN
7 AN
345 - [AWWAWAN
NA NN
) E ASVANYAN
i NA NN
/ AN
T NN

N NA AN
350 - JANWANIAN
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TETRATECH, INC.

PROJECT NUMBER

PROJECT NAME

LOCATION

117-2210062.01

WELL CONSTRUCTION LOG

WELL I.D. NUMBER GEO-PVOU-EP-MW8-2

UTC-PVOU Monitoring Well MW8-2

DATE DRILLING BEGAN 8/26/2013

745 Van Wig Ave., La Puente, CA

WELL CONSTRUCTION COMPLETED 9/9/2013

DRILLING METHOD
DRILLING COMPANY
BOREHOLE DEPTH (ft)

WELL DEPTH (ft)

LOGGED BY
REMARKS

Direct Mud Rotary, Nominal 12.25" bit

NORTHING / EASTING 1842274.26 / 6567521.12

Gregg Drilling

TOC ELEVATION WELL (ft, MSL) 311.32, 311.31, 311.31, 311.33

350

GROUND SURFACE ELEVATION (ft, MSL) _311.76

135, 205, 250, 330

SCREEN INTERVALS _ 115-130'bgs, 185-200'bgs, 230-245'bgs, 310-325'bgs

Erin Poteet

CASING DIAMETER & TYPE / SLOT SIzE __2" Schedule 80 PVC / 0.020"

Elevation datum NAVD 88.

E-Log (OHM-m)

Spontaneous
Potential (mV)

Resistivity
16N
64N

Guard Log

-10 80

10

200

50 100

Depth
(ft. BGL)

Pen Rate
(ft/hr)

u.s.C.s.
Symbol

Graphic
Log

Lithologic Description
(Munsell Color)
(% Gravel, Sand, Silt, Clay)
(% Coarse, Medium, Fine Grained Sand)

As-built Well Diagram

Ground Surface

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-2.GPJ LAEWNNO1.GDT 10/10/13

10

15

20 -~

25 -~

30

35

40

45 -~

50

ML

0-5' SANDY SILT: Olive brown (2.5Y4/3); a¥avaw
(0,40,60,0); (0,0,100); Poorly graded, fine
grained sand.

Locking Well
Cap

GP

.o.'.o

¥ Ta
a

5-10' GRAVEL with SAND: Dark gray
(2.5Y4/1); (50,40,10,0); (80,15,5); Poorly
graded, subangular gravel and coarse
sand; Granitic origin.

SP

Po P00 Y%

0 70 70 e
9. Y % % Pat'd

10-20' SAND with GRAVEL. Light olive
brown (2.5Y5/3); (10,80,10,0); (90,5,5);
Poorly graded, coarse grained, subangular
sand with gravel; Granitic origin.

ML

Cement - 5%
bentonite slurry
(0'-75"

20-30' SILT with GRAVEL.: Light olive
brown (2.5Y5/4); (30,20,50,0); (40,60,0);
Poorly graded silt with coarse gravel and
medium grained sand.

ML

30-35' SANDY SILT: Light olive brown
(2.5Y5/4); (0,20,80,0); (0,0,100); Poorly
graded silt with poorly graded, fine
grained, subangular sand.

SP

]QQQQQQQQQQQQ'

P o S o S Y o S A o S e S e S

y

2-inch Sch 80
PVC Blank
Casing

35-60' SAND with GRAVEL. Light olive
brown (2.5Y5/3); (40,60,0,0); (70,20,10);
Poorly graded, coarse grained sand with
gravel; Granitic origin.

Below 40' - (10,90,0,0); (60,30,10).
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E-Log (OHM-m) ©
o Tl duoslo Lithologic Description
Spontaneous Resistivity %g CE o -é Lo (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @™ 1c2| S| &9 (% Gravel, Sand, Silt, Clay)
64N E |a SN O (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 150 100]
NS
O
Q- &
O
55 O o
O (
O .
O
60 S
°*- M|  60-65' GRAVEL with SAND and SILT:
0 i< Olive brown (2.5Y4/4); (50,30,20,0);
GW [ 0 (80,15,5); Well graded, angular gravel with
0O Ny coarse grained sand and silt; Granitic
o(\e origin.
65
Ce 65-70' SAND with GRAVEL.: Olive brown
O (| (2.5Y4/3); (40,60,0,0); (70,20,10); Poorly
sPp O . graded, coarse grained sand with gravel;
o Granitic origin.
70 °*~ |  70-75' GRAVEL with SAND: Olive brown
o (Y ¢  (2.5Y4/3); (60,40,0,0); (75,20,5); Well
GW [ 0 graded, coarse grained, subangular gravel
5 QO C with subangular sand; Granitic origin.
S Ce 75-85' SAND with GRAVEL: Light olive % % % % %
O (|  brown (2.5Y5/4); (30,70,0,0); (60,30,10); XZ XZ XZ XZ XZ
Q. Well graded, coarse grained sand with NN N NN
o angular gravel; Granitic origin. NINENENES
80 sw @ & xj xj xj xj xj
o NENENENES
O & NINESINEN
o ( SININESEN
- QO o NISENESEN
72" 85-90' SAND with GRAVEL and SILT: SESESESEN
O (] Light olive brown (2.5Y5/4); (30,50,20,0); NININENES
sw Q& (60,30,10); Well graded sand with gravel MMM MM
and silt; Granitic origin.
o ( g XZ XZ XZ XZ XZ
) - 41414144
9 [ 90-105' SAND: Light olive brown MM Hydrated
| (2.5Y5/3); (10,90,0,0); (45,30,25); Poorly B PR PR Bentonite Chips
L graded, coarse grained, subangular sand,; NNN NN (75'-106")
< | Granitic origin. NISESESES
R 414141414
95 lz lz lz lz lz
S NISESENEN
R 41414144
o NENENENEN
SP o
XZ XZ XZ XZ XZ
100 o NISENESEN
S NISENENEN
o SINISESEN
R SESESISY
S SESESISY
S 41414144
105 c~7 T 105-115' GRAVEL with SAND and SILT: DHHNE e sand
oy <|  Olive brown (2.5Y4/3); (30,60,10,0); S sand
RN (106'-108')

Continued Next Page
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TETRATECH, INC.
WELL CONSTRUCTION LOG
PROJECT NUMBER 117-2210062.01 WELL I.D. NUMBER GEO-PVOU-EP-MW8-2
PROJECT NAME UTC-PVOU Monitoring Well MW8-2 DATE DRILLING BEGAN 8/26/2013
Continued from Previous Page
E-Log (OHM-m) ©
o Tl duoslo Lithologic Description
Spontaneous Resistivity %g CE o -é Lo (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @™ 1c2| S| &9 (% Gravel, Sand, Silt, Clay)
64N E |a SN O (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 150 100
7] 0~ } (60,20,20); Well graded gravel with coarse RINAERE
n MY grained, subangular sand and silt; Granitic
110 GW o O origin.
i o (}g #2112 Sand
i D< (108'-138')
[@]
— o C
15 ] Ce 115-125' SAND with GRAVEL: Grayish .
| O (|  brown (2.5Y5/2); (30,60,10,0); (60,20,20); ]
QO o Poorly graded, coarse grained, subangular 3
N o ( sand with gravel; Granitic origin. ]
120 sp [ - ]
1 °. -
] Qo ] MW8-1A:
OQ ( . 2-inch Sch 80
] B 3 PVC Well
125 7 071" 125-130' GRAVEL with SAND and SILT: 3 Screen, 0.020"
] (5% Olive brown (2.5Y4/3); (55,30,15,0); E Slot (115-130")
GW [o_ 0 (50,30,20); Well graded gravel with coarse ]
N o O (] grained, subangular sand and silt; Granitic E
N o(\P origin. 7
130 _ R 130-140" SILTY SAND: Olive brown
| (2.5Y4/3); (10,70,20,0); (60,30,10); Poorly
| graded, coarse grained, subangular silty Bottom Sump
sand. and Cap
7] 130'-135'
135 - SM ( )
n NVARNENEN
7 CAMMM
140 - AV RVAVAV
| 140-145' SAND with SILT and CLAY: XAA N NN
] 7] Olive brown (2.5Y4/3); (0,50,25,25); SvARNINEN
SC (', (40,30,30); Poorly graded, fine-medium xAA M M
N g grained sand with silt and moderate AN 4141[4
7] O plasticity clay. XAA XZ XZ 5
145 777 ; - - N ANN Hydrated
i 7 145-150" CLAY with SILT and SAND: ANT[41414 B i i
7 - . SvAINENES entonite Chips
i A Dark grayish brown (2.5Y4/2); velvivie (138-177")
CL v/ (0,15,30,55); (10,30,60); High plasticity XAA NN N
7] 7 clay with poorly graded sand and silt. XAA NINEN
150 xﬁﬁx‘x‘x‘
i © e 150-160" SAND with GRAVEL: Grayish SAINENES
i O (| brown (2.5Y5/2); (30,70,0,0); (50,30,20); XAA L
Q- > Well graded, medium-coarse grained sand AT T
7 o (|  with gravel; Granitic origin. MARE B
155 N SW o, xﬁﬁxxx
— / 41414
| o C Below 155' - (25,70,5,0). XAA xz xz xz
\ | O N AN AN
S~ A 41414
_ N AN NN
' O C A 41414
— o, XAA XZ XZ XZ
160 7 °°- |  160-170' GRAVEL with SAND and SILT: sty
] oy | Light olive brown (2.5Y5/4); (45,35,20,0); MARE B
o 0 (35,30,35); Well graded gravel with coarse XAA NENEN
7] b (|  grained sand and silt; Granitic origin. SvAINENES
165 - aw [0 SWAISENIN

Continued Next Page
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PROJECT NAME

UTC-PVOU Monitoring Well MW8-2
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E-Log (OHM-m)

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-2.GPJ LAEWNNO1.GDT 10/10/13

[0} . . . o
o Tl duoslo Lithologic Description
Spontaneous Resistivity %g CE o -é Lo (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @™ 1c2| S| &9 (% Gravel, Sand, Silt, Clay)
64N E |a SN O (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 150 100]
N Below 165' - Olive brown (2.5Y4/4); bbb
°L  (40,30,30,0); (30,35,35). XAA NENAN
41414
o 0 XAA INENEN
Q] SVARNANEN
170 o CAMM M
C e 170-175' SAND with GRAVEL: Grayish rniviviv
O (| brown (2.5Y5/2); (30,60,10,0); (50,20,30); XAA XZ XZ XZ
( sw O & Well graded, coarse grained sand with N ANNDN
\ o ( subangular gravel; Granitic origin. xAA NINEN
175 L AN M
© Ok 175-185' GRAVEL with SAND and SILT: XAA NISEN
(% Light olive brown (2.5Y5/3); (50,35,15,0); N lriviv
o O (30,40,30); Well graded, coarse grained, : »
Q| angular gravel with fine-medium grained, a #60 Sand
G o @°< subangular sand and silt; Granitic origin. ] (177-180")
180 Wb o Below 180’ - Light olive brown
o) (2.5Y5/4); (40,30,30,0); (35,30,35);
o ®°< Coarse grained sand. #2/12 Sand
o O (180'-209.5")
185-195' SAND with GRAVEL: Grayish .
O (| brown (2.5Y5/2); (30,60,10,0); (40,30,30); =
O & Well graded, coarse grained sand with 3
o ( subangular gravel; Granitic origin. =
190 sw (@ e , E MW8-2B:
o Below 190’ - (35,60,5,0). ] 2-inch Sch 80
Q- ] PVC Well
o 7] Screen 0.020"
O ¢ 7 Slot (185'-200'")
J o I
195 195-200' SILT with SAND: Light olive .
\ brown (2.5Y5/4); (10,30,60,0); (20,30,50); ]
ML Silt with poorly graded, fine grained, ]
subangular sand. 3
200 , - — i
200-215' SAND with SILT: Light olive
brown (2.5Y5/3); (15,60,25,0); (50,30,20);
Poorly graded, subangular sand and Bottom Sump
gravel with silt. and Cap
205 ; (200'-205')
Below 205' - (10,35,55,0);
(20,30,50).
SP-SM | |-
210 vSwslely
N A NN
JANSWARV RV
{0 N A INN
JANSWARV RV
| N A INN
JANSWARV RV
AR Hvdrated
215 ~ " 215-220' GRAVEL with SAND and SILT: ST Bantonite Chips
oy i< Grayish brown (2.5Y5/2); (45,35,20,0); NAAN N (209.5'-221.5")
GW o D]  (50,30,20); Well graded gravel with oINS ' '
. Q C subangular sand and silt. JANSWANRVAV
GQ N A INN
220 > AR KA
Sl 220-225' SAND with SILT: Light olive TAWARVAY
RN brown (2.5Y5/3); (10,65,25,0); (50,20,30);
‘ SP-SM-- | | Poorly graded, coarse grained, subangular SRIREE

Continued Next Page
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TETRATECH, INC. WELL CONSTRUCTION LOG

PROJECT NUMBER 117-2210062.01 WELL I.D. NUMBER GEO-PVOU-EP-MW8-2

PROJECT NAME UTC-PVOU Monitoring Well MW8-2 DATE DRILLING BEGAN 8/26/2013

Continued from Previous Page

E-Log (OHM-m)

— ] . . . s
stivi cd |G| VB |0 Lithologic Description
spontancous Resistivity . 38 el o -g Lo (Munsell Color) As-built Well Diagram
Potential (mv) | 16N vardleg | @™ 1e2| 5| 89 (% Gravel, Sand, Silt, Clay)
64N E |a 5?10 (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-2.GPJ LAEWNNO1.GDT 10/10/13

#60 Sand

A o U o WU e S PO e ST o S o W4 R

[~
i © Grayish brown (2.5Y5/2); (20,65,15,0);
sw O & (40,30,30); Well graded, coarse grained,
o subangular sand with gravel and silt;
Granitic origin.

245 1 245-250' SAND with GRAVEL and SILT:
250 -
| brown (2.5Y5/4); (10,50,40,0); (30,35,35);

SP-SM— : —| Poorly graded, fine grained, subangular
sand and silt.

255 1 255-265' SAND with GRAVEL and SILT:

Grayish brown (2.5Y5/2); (20,60,20,0);
(45,30,25); Well graded, subangular sand
with coarse grained, angular gravel and
silt; Granitic origin.

260 - SW

B A e N e W P e W o W

265 1 265-335' SILTY SAND: Dark grayish

brown (2.5Y4/2); (0,60,40,0); (10,40,50);
Poorly graded, fine grained silty sand.

270 1 Below 270’ - (5,60,35,0); (50,30,20).

275

280 -

50 100]

| . sand with gravel and silt.

225 i 225-240' SAND with GRAVEL and SILT:

| % Grayish brown (2.5Y5/2); (20,65,15,0);
@] (70,20,10); Well graded, coarse grained,

N o subangular sand with gravel and silt;

] o Granitic origin.

230 - ‘

— O

i SwW C
O

235 i <

_ O

| O

- Q‘

- OF

240 A ; - -

N - 240-245' SILT and SAND: Light olive

| — - — brown (2.5Y5/4); (10,40,50,0); (20,30,50);

SP-SM— : | Silt and poorly graded, fine grained,
N S rounded sand.
P 250-255' SAND and SILT: Light olive

SHH (22154225

#2/12 Sand
(225'-254.5")

MW8-2C:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (230'-245")

Bottom Sump
and Cap
(250'-255")

| ee—— RN

XAAAA[
NANA
N N/
XA A%Jﬁ Hydrated
Bentonite Chips

NATA
(254.5'-301')

NVNV

JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
XAAAA[
JANWANWVA

Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\

NA A

ANTN
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Spontaneous
Potential (mV)

Resistivity
16N
64N

Guard Log

-10

80

10 200 50

100

Depth
(ft. BGL)

(ft/hr)
uU.s.C.s.

Pen Rate
Symbol

[o2]
o
-

Graphic

Lithologic Description
(Munsell Color)
(% Gravel, Sand, Silt, Clay)
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As-built Well Diagram
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285

290

295

300

305

310

315

320

325

330

335

SM

Below 285' - (40,30,30).

Below 295' - (5,50,45,0); (30,40,30).

Below 300’ - (0,50,50,0); (20,30,50).

Below 305' - (5,50,45,0); (30,35,35).

Below 310" - (10,60,30,0);
(35,30,35).

335-345' SANDY SILT: Olive brown
(2.5Y4/4); (5,40,55,0); (10,30,60); Poorly
graded, fine grained sandy silt.

JANWANWVA
NA A
JANWANWVA
NA A
AN N/
NA A
JAYWANW
NAA
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
AN N/
NA A
JAYWANW
NAA
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JAYWANW
NAA
JANWANWVA
NA A
JAYWANW
NAA
JANWANWVA
XAAAAK
VANWAN

P NN NN NN NN NN NN

#60 Sand

(301-304.5')

#2/12 Sand

(304.5'-335")

MW8-2D:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (310-325")

I NN

XAAAAAA
XAAAAAA
JANWANIVAN

Bottom Sump
and Cap
(325'-330")

Continued Next Page
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E-Log (OHM-m)

Resistivity
Spontaneous
Potential (mv) | 16N
64N

Guard Log

Depth
(ft. BGL)

(ft/hr)
uU.s.C.s.

Pen Rate
Symbol

[o2]
o
-

Graphic

Lithologic Description
(Munsell Color)
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-10 80 10 200 50 100
Y

340

345

350

ML

SM

345-350" SILTY SAND: Light olive brown
(2.5Y4/3); (10,60,30,0); (20,30,50); Poorly
graded, fine grained silty sand; Granitic
origin.

NACA
AN A
NN
VAVAWA
N AN
VASVAWA
N AN
NAATA
NACA
NAAA
NACA
NAAA
NOACA
VAVAWA
N AN
SRARARA
NAATA

JANWANAN

—Hydrated
Bentonite Chips
(335'-350")

Professional Engineer\Geologist
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TETRATECH, INC.

WELL CONSTRUCTION LOG

PROJECT NUMBER 117-2210064.01 WELL I.D. NUMBER GEO-PVOU-EP-MW8-3
PROJECT NAME UTC-PVOU Monitoring Well MW8-3 DATE DRILLING BEGAN 10/7/2013
LOCATION 1211 Edanruth Ave., La Puente, CA WELL CONSTRUCTION COMPLETED 10/26/2013
DRILLING METHOD Direct Mud Rotary, Nominal 12 1/4" bit NORTHING / EASTING 1843223.19 / 6570875.72
DRILLING COMPANY Gregg Drilling TOC ELEVATION WELL (ft, MSL) _ 324.36(A), 324.37(B), 324.35(C), 324.40(D)
BOREHOLE DEPTH (ft) 350 GROUND SURFACE ELEVATION (ft, MSL) _ 324.75
WELL DEPTH (ft) _MWB8-3A(135), MW8-3B(163), MW8-3C(230), MW8-3D(320)  SCREEN INTERVALS _ 120-130'bgs, 148-158'bgs, 210-225'bgs, 300-315'bgs
LOGGED BY __ Erin Poteet CASING DIAMETER & TYPE / SLOT SIZE __2" Schedule 80 PVC / 0.020"
REMARKS Elevation datum NAVD 88.
E-Log (OHM-m) ©
o Tl duoslo Lithologic Description
Spontaneous Resistivity %g CE o -é Lo (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @ = |5 2luns|es (% Gravel, Sand, Silt, Clay)
64N | Sh O (% Coarse, Medium, Fine Grained Sand)
-10 80 [10 200 |50 100 _ Ground Surface
i 0-0.25' ASPHALT e Locking Well
| 0.25-5' SANDY SILT: Light olive brown Cap
| ML (2.5Y5/3); (5,35,60,0); (5,10,85); Poorly
N graded, fine grained sand in silt.
5 : 5-20' SILTY SAND: Olive brown
| (2.5Y4/3); (0,70,30,0); (50,20,30); Poorly
graded, coarse grained sand with silt;
N Granitic origin.
10
] SM
15 - ! ] Cement - 5%
i Below 15' - (5,60,30,5); (50,20,30). bentonite slurry
- (0'-27.5")
© 20 : 20-40' GRAVELLY SAND: Grayish brown
s | (2.5Y5/2); (25,70,5,0); (55,20,25); Well
= graded, coarse grained sand with
— N angular-subangular gravel; Granitic origin.
5 i
o 25 -
2/ .
E -
5 N xz xz xz xz xz
2 - XZ XZ XZ XZ XZ
o 30 - sw SININESE
& ] xZ xZ xZ xZ xZ
; 41414144
= ] NENENENEN
& - RARASESIN
8 - xZ xZ /4 xZ xZ
5 35 - . ] iVhvarar 2-inch Sch 80
S i Below 35' - (35,60,5); (50,20,30). XZ XZ XZ XZ XZ PVC Blank
° . NENENENEN Casing
5 s SININESEN
41414144
d 40 : xZ xZ xZ xZ xZ
2 ] 40-50' SAND: Grayish brown (2.5Y5/2); SRR
2 | (10,85,5,0); (50,30,20); Poorly graded, NENENENEN
2 ] coarse grained sand with some small NINENENES
% ] angular gravel; Granitic origin. KESENANES
I.I_"J 45 i sp XZ XZ XZ XZ XZ
= 414141414
g ] xZ xZ xZ xZ xZ
2 ] NENENENEN
é — xZ xZ xZ xZ xZ
= ] 41414144
% 50 SENANANAN

Continued Next Page
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TETRATECH, INC. WELL CONSTRUCTION LOG

PROJECT NUMBER 117-2210064.01 WELL I.D. NUMBER GEO-PVOU-EP-MW8-3
PROJECT NAME UTC-PVOU Monitoring Well MW8-3 DATE DRILLING BEGAN 10/7/2013

Continued from Previous Page

E-Log (OHM-m)

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-3.GPJ LAEWNNO1.GDT 11/13/13

— ] . . . o
o cd 5| vB |0 Lithologic Description
spontaneous |t . 20 [ZE|vg |59 (Munsell Color) As-built Well Diagram
Potential (mv) | 16N vardleg | @™ 1e2| 5| 89 (% Gravel, Sand, Silt, Clay)
64N E |a 5?10 (% Coarse, Medium, Fine Grained Sand)
-10 80 110 200 50 100

|
¢

50-60' SANDY GRAVEL with SILT: Light
olive brown (2.5Y5/3); (50,30,20,0);
(60,30,10); Well graded, coarse grained,

angular gravel with sand and silt balls;
n Granitic origin.
55 GW
60 - ; -
N ) 60-110" SAND: Grayish brown (2.5Y5/2);
| R (15,85,0,0); (50,30,20); Poorly graded,
coarse grained sand with angular gravel;
N RN Granitic origin.
65 - S ,
’ i S Below 65' - (15,75,10,0); (45,25,30).
0 7 Below 70’ - (10,85,5,0).

[&) 0 o [e) D o [e) O
o0 OO0 ,
aNIa NI INIa

o Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\

——Hydrated
Bentonite Chips
(27.5-112.1")

75

80

Below 80' - Light olive brown
(2.5Y5/3); (10,75,15,0).

8 1 SP Below 85' - (15,75,10,0).

%0 1 Below 90’ - (5,85,10,0).

95 -~

100 -+

1056

|
NS ST S ST S ST T ST S ST T S ST S ST T T T N T ST T ST ST T T T T T ST Y T ST ST Y T ST ST T G
NS ST S ST S ST T S T S ST T T ST ST T T T NS S T S TS T ST T T ST T T ST T T TGS
NS ST S ST S ST T S T S ST T T ST ST T T T NS S T S TS T ST T T ST T T ST T T TGS
NS T S ST S ST T S T ST T S ST ST T T T N ST S TS T S T T T T T ST T TGS

[ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\
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E-Log (OHM-m)

Lithologic Description

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-3.GPJ LAEWNNO01.GDT 11/13/13

— ] .
Resistivity < @I T R g o . .
s 3 el o = (Munsell Color) As-built Well Diagram
P&Zﬂﬁaﬁﬁ\% 16N Guardlog | @@ AR El & (% Gravel, Sand, Silt, Clay)
64N E |a SN O (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 150 100
L 414141414
L NENENENEN
110 o XZ XZ XZ XZ XZ
° OK 110-115' SANDY GRAVEL.: Grayish rvavivaY.
°(Lb%|  brown (2.5Y5/2); (45,40,15,0); (90,5,5); B BB ALY
o b Well graded, angular-subangular gravel AT
o O with coarse grained sand; Granitic origin. #60 Sand
115 o(\° (112.1-114.8"
115-120"' SILTY SANDY CLAY: Olive
brown (2.5Y4/6); (10,20,30,40);
(10,10,80); Poorly graded, medium #2/12 Sand
plasticity clay with bits of silt, some sand (114.8'-136")
and gravel.
120 120-135' SAND: Light olive brown .
(2.5Y5/3); (15,75,10,0); (75,20,5); Poorly 7
graded, coarse grained sand with some 3
gravel and clumps of silt; Granitic origin. =
125 ] MW8-3A:
. 2-inch Sch 80
7 PVC Well
7] Screen, 0.020"
= Slot (120'-130")
130 i
Bottom Sump
and Cap
135 (130-135')
135-140' SILT with SAND and GRAVEL: o
Olive brown (2.5Y4/6); (20,20,60,0); A B
(15,30,55); Poorly graded silt with angular, XAA NP L
coarse grained gravel and fine grained SAINENEN Hydrated
SARIAl  Poente o
140 140-155' SAND: Light olive brown S ( i )
(2.5Y5/3); (10,80,10,0); (70,20,10); Poorly #60 Sand
graded, coarse grained sand with some (140'-142.9")
gravel and silt; Granitic origin.
145 #2/12 Sand
(142.9'-168'")
150 B
3 MW8-3B:
. 2-inch Sch 80
155 - . . . PVC Well
155-185' SILT with SAND: Olive brown = Screen 0.020"
(2.5Y4/6); (10,15,70,5); (30,40,30); Poorly - Slot (148-158")
graded, low plasticity silt with fine-coarse -
grained sand and some large gravel.
160 : . Bottom Sump
Below 160" - (0,15,75,10); (0,30,70). and Cap
(158'-163')
165
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16N
64N

Resistivity
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-10 80

10

200

50

100

Depth
(ft. BGL)

Pen Rate
(ft/hr)

u.s.C.s.
Symbol

[o2]
o
-

Graphic
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As-built Well Diagram
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170

175

180

185

190

195

200

205

210

215

220

ML

Below 175' - (0,5,90,5); (0,0,100).

Below 180’ - (0,15,80,5); (10,10,80).

SM

185-200' SILTY SAND: Dark grayish
brown (2.5Y4/2); (5,55,35,5); (30,40,30);
Well graded, medium grained sand with
silt.

ML

200-205' SILT with SAND: Olive brown
(2.5Y4/6); (0,25,75,0); (25,30,45); Silt with
well graded, fine-coarse grained sand.

SP

205-210"' SAND: Dark grayish brown
(2.5Y4/2); (10,70,20,0); (60,20,20); Poorly
graded, coarse grained sand with some
fine grained sand and silt; Granitic origin.

SM

210-215' SILTY SAND: Olive brown
(2.5Y4/3); (10,60,30,0); (50,30,20); Well
graded, medium-coarse grained sand with
silt.

SP

215-220"' SAND: Dark grayish brown
(2.5Y4/2); (10,80,10,0); (60,20,20); Poorly
graded, coarse grained sand with some
silt and gravel; Granitic origin.

ML

220-225' SILT with SAND: Olive brown
(2.5Y4/6); (5,45,50,0); (75,20,5); Silt with
poorly graded, coarse grained sand.

NN NN |

Hydrated
Bentonite Chips
(168'-203.2")

=
T T T P T T T P e T T P T P T P T T T T T P T T T P T P T

NSNS NSNS NN NN NN NN NN NN

Sl #60 Sand
1T (203.2'-205'")

#2/12 Sand
(205'-235")

MW8-3C:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (210'-225")
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10

200

50

100
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225

230

235

240

245

250

255

260

265

270

275

280

SM

225-230" SILTY SAND: Olive brown
(2.5Y4/3); (15,60,25,0); (75,15,10); Poorly
graded, coarse grained sand with some
gravel and silt; Granitic origin.

ML

230-260" SILT with SAND: Olive brown
(2.5Y4/6); (0,35,65,0); (15,20,65); Silt with
poorly graded, fine-coarse grained sand.

Below 235' - (0,45,55,0); (40,30,30).

Below 240’ - (0,25,75,0); (0,30,70).

Below 245' - (5,35,60,0); (30,30,40).

SM

260-270' SILTY SAND: Olive brown
(2.5Y4/3); (10,50,40,0); (50,20,30); Poorly
graded, fine-coarse grained silty sand.

270-300" SILT with SAND: Olive brown
(2.5Y4/6); (0,30,70,0); (15,30,55); Silt with
poorly graded, fine-coarse grained sand.

Bottom Sump
and Cap
(225'-230")

N N/
NA A
NN/
NAA
N N/
NA A
NN/
NAA
N N/
NAA
N N/
NA A
NN/
NAA
N N/
NA A
NN/
NAA
N N/
NAA
N N/
NA A
NN/
XAAAK
xﬁ% Hydrated

TAWWAW Bentonite Chips

NATA
NN (235'-292.7")
AN

NN
NAN
NN
NATA
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
NN
AN
AN
NN

NN NN NN NN NN |

Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\ Vr\

AN
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TETRATECH, INC.
WELL CONSTRUCTION LOG
PROJECT NUMBER 117-2210064.01 WELL I.D. NUMBER GEO-PVOU-EP-MW8-3
PROJECT NAME UTC-PVOU Monitoring Well MW8-3 DATE DRILLING BEGAN 10/7/2013
Continued from Previous Page
E-Log (OHM-m) ©
o Tl duoslo Lithologic Description
Spontaneous Resistivity %g CE o -é Lo (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @™ 1c2| S| &9 (% Gravel, Sand, Silt, Clay)
64N E |a SN O (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 150 100
] ; i
_ JANWANVARY
NAATN
i ] NN
NAATN
285 ML NN
NA AN
7 JANVANVARY
i i NA AN
JANVANVARY
- NA AN
JANWANVARY
B N AA AA ] N
290 AN
i XA AA Aﬁ \
] Sl
i - #60 Sand
205 - S (292.7'-295")
B - #2/12 Sand
300 ] 300-310' SILTY SAND:Olive brown - (295-323)
| (2.5Y4/3); (10,70,20,0); (50,30,20); Poorly ]
graded, coarse grained sand with silt; 3
N Granitic origin. =
305 : SM Below 205' - Dark grayish brown ;
| (2.5Y4/2); (10,75,15,0). o
i < MW8-3D:
7 2-inch Sch 80
310 ] g PVC Well
] 310-315' SILT: Olive brown (2.5Y4/6); = Screen 0.020"
] (0,15,85,0); (15,30,55); Silt with poorly ] Slot (300%-315)
| ML graded, fine-medium grained sand. 3
315 - , . 2
N 315-325' SANDY SILT: Olive brown .
| (2.5Y4/6); (0,30,70,0); (15,30,55); Silt with
i poorly graded, fine-medium grained sand. ; Bottom Sump
| } and Cap
(315'-320")
320 ML :
i XA AA AA %
325 - - JAYWANVAN
| S 325-330' SILTY SAND: Olive brown XAAAAAA
| R (2.5Y4/3); (5,60,35,0); (40,30,30); Poorly NATAN
SM || graded, fine-coarse grained silty sand. xAAAAAA
N IR JAYWANVAN
— el NA NN
330 T \CABACA
N 330-345' SANDY SILT: Olive brown VASWANVAN
] | (2.5Y4/6); (0,30,70,0); (20,30,50); Silt with ~ [FALALAS
| well graded, fine-coarse grained sand. XAAAAAQ Hydrated
e XAAAAAA Bentonite Chips
335 - MLALAD (323'-350")
i Below 335' - (20,70,10); (15,25,60). N=ACATA]
s \CABACA
| ML TASVAWAN
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Resistivity
Spontaneous
Potential (mv) | 16N
64N

Guard Log

Depth
(ft. BGL)

-10 80 10 200 50 100

(ft/hr)
uU.s.C.s.

Pen Rate
Symbol

[o2]
o
-

Graphic

Lithologic Description
(Munsell Color)
(% Gravel, Sand, Silt, Clay)
(% Coarse, Medium, Fine Grained Sand)

As-built Well Diagram

J

340

/ 345

350

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-MW8-3.GPJ LAEWNNO1.GDT 11/13/13

SM

345-350" SILTY SAND: Olive brown
(2.5Y4/3); (10,55,35,0); (50,30,20); Well
graded, fine-coarse grained silty sand.

JANWANVAN
NA NN
JASWANVAN
NA NN
JAYWANVAN
NA AN
JAYWANVAN
NA NN
JANWANVAN
NA NN
JANWANVAN
NA NN
JASWANVAN
NA NN
JAYWANVAN
NA AN
XAAAAAA
JANWANAN

Professional Engineer\Geologist
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TETRATECH, INC.

WELL CONSTRUCTION LOG

GEOTRANS WELL E-LOG (1CASING FLUSH) GEO-PVOU-EP-P1.GPJ LAEWNNO1.GDT 6/20/13

PROJECT NUMBER 117-2210059.01 WELL I.D. NUMBER GEO-PVOU-EP-P1

PROJECT NAME UTC-PVOU Piezometer P-1 DATE DRILLING BEGAN 4/1/2013

LOCATION 13811 Amar Rd., La Puente, CA WELL CONSTRUCTION COMPLETED 4/24/2013

DRILLING METHOD Direct Mud Rotary, Nominal 12" bit NORTHING / EASTING 1842046.73 / 6569071.24

DRILLING COMPANY Gregg Drilling TOC ELEVATION WELL (ft, MSL) 318.47, 318.50, 318.48, 318.46

BOREHOLE DEPTH (ft) 360 GROUND SURFACE ELEVATION (ft, MSL) _318.84

WELL DEPTH (ft) P-1U(125), P-1UM(190), P-1LM(235), P-1L(325) SCREEN INTERVALS _ 100-120'bgs, 170-185'gs, 215-230'bgs, 305-320'bgs

LOGGED BY Willow Green CASING DIAMETER & TYPE / SLOT SIzE __2" Schedule 80 PVC /0.020"

REMARKS Elevation datum NAVD 88.

E-Log (OHM-m) ®
o T~ vwsl o Lithologic Description
soonancous | 82 |CE o—é £ o (Munsell Color) As-built Well Diagram
Potential mv) | 16N Guardlog | @7 |c2| 35| 89 (% Gravel, Sand, Silt, Clay)
64N E o 59| 6 (% Coarse, Medium, Fine Grained Sand)

-10 80 10 200 50 100 i Ground Surface
i 0-10' SAND: Light olive brown (2.5Y5/4); a¥avaw Locking Well
| (0,95,5,0); (0,0,100); Poorly graded, fine Cap
| grained, subrounded sand; Granitic origin.

5 SP
101 | 70-15 SAND with CLAY: Light oiive
] 7| brown (2.5Y5/4); (0,85,5,10); (90,10,0);
SP . Poorly graded, coarse grained, subangular
: // sand with clay nodules. Granitic origin.
57 “TT 1 15-20' SILTY SAND: Light olive brown Cement - 5%
| J (2.5Y5/4); (0,75,25,0); (0,0,100); Poorly bentonite slurry
SM ||| graded, fine grained, subangular sand with (0'-30")
N A silt. Granitic origin.
20 1 7771 20-25' CLAYEY SAND: Light olive brown
] | (2.5Y5/4); (0,80,0,20); (0,0,100); Poorly
sc (/" graded, fine grained, subrounded clayey
N s sand. Granitic origin.
2 | 25-45' SAND: Grayish brown (2.5Y5/2);
| R (0,95,0,5); (95,0,5); Poorly graded, coarse
] L grained, subangular sand; Granitic origin.
3 A NESENESES
- NINESENEN
— XZXZXZXZXZ
T XZ XZ XZ XZ XZ
1 XZXZ 4144
35 A SP |- , . 2-inch Sch 80
N Below 35' - (0,100,0,0); (100,0,0). NISESENIN PVC Blank
- o MMMN N Casing
| ‘ S XZ XZ XZ XZ XZ
- MMM
40 - XZ XZ XZ XZ XZ
1 XZXZXZXZXZ
] XZ XZ XZ XZ XZ
i R SISESENEN
45 SINENENEN
] *3 W 45-50' GRAVEL with SAND: Grayish IIIEY
] b [ § { brown (2.5Y5/2); (85,15,0,0); (100,0,0); BRI BB B
GP [® & Poorly graded, subangular gravel and NNN NN
] s @ @ coarse sand; Granitic origin. NININENES
50 . "‘ 414141414
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TETRATECH, INC.
WELL CONSTRUCTION LOG
PROJECT NUMBER 117-2210059.01 WELL 1.D. NUMBER GEO-PVOU-EP-P1
PROJECT NAME UTC-PVOU Piezometer P-1 DATE DRILLING BEGAN 4/1/2013
Continued from Previous Page
E-Log (OHM-m) °
o 0= 5= Lithologic Description
- —~| [¢]
soontancous | 20 |EE dé o (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guadleg | @% |c2| 5| 83 (% Gravel, Sand, Silt, Clay)
64N E o 59| 6 (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 |50 100
o0 50-80" SAND with GRAVEL: Grayish iviviviv
“ 0| brown (2.5Y5/2); ( 20,80,0,0); (100,0,0); SN
Poorly graded, coarse grained, subangular NNN NN
"k |  sand with gravel; Granitic origin. NININENES
b SESESENEN
% T Below 55' - (10,90,0,0). M
0 SESESENEN
S NISENESEN
’ o SISINESES
60 7 414141414
o { { { > Hydrated
Oy PR PR Bentonite Chips
NENENENEN (30-92))
o 414141414
. 0 XZ XZ XZ XZ XZ
65 SPL, Below 65' - (5,95,0,0). i‘ i‘ i‘ i‘ i‘
B
o XZ XZ XZ XZ XZ
0 XZ XZ XZ XZ XZ
T 414141414
70 0  { XZ XZ XZ XZ XZ
e NENENENEN
o NISENESEN
R SISINESES
o NISENESEN
75 oo XZ XZ XZ XZ XZ
o 414141414
E 0 xz xz xz xz xz
o NENENENEN
R SINISESEN
80 ~ - ——— NISENESEN
/ 80-100" SAND with CLAY: Light olive T T TA T
7| brown (2.5Y5/3); (5,80,0,15); (80,10,10); SN
é Poorly graded, coarse grained, NNN NN
/ 7| angular-subrounded sand with clay NININENES
¥ nodules; Granitic origin. KESESASES
8 V7 Below 85' - (5,90,0,5). elelelene
% XZ XZ XZ XZ XZ
/ 41414144
¥ SISENENES
90 SP ;/ XZ XZ XZ XZ XZ
% Below 90' - Grayish brown NINESINEN
/7 (2.5Y5/2). NENINESEN
e #60 Sand
’ ‘ .95
95 7 DL (92-95)
-/
/7 #2/12 Sand
-/ (95'-129")
4
100 * S W 100110 GRAVEL with SAND: Grayish ]
b [ § d  brown (2.5Y5/2); (90,10,0,0); (100,0,0); =
o b Poorly graded, subangular gravel with 3
.0 q poorly graded, subangular sand; Granitic =
A origin. ]
105 GP l.‘.‘ ’ ]
2 | 3
. " . a
Continued Next Page
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E-Log (OHM-m) ®
o T~ vwsl o Lithologic Description
soontancous | 82 |CE o—é £ o (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @7 |c2| 35S | 89 (% Gravel, Sand, Silt, Clay)
64N E o 59| 6 (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 |50 100
01 ]
. o 3
110 | Tl 3 P-1U: 2-inch
o 110-115' SAND with GRAVEL and 3 Sch 80 PVC
0 CLAY: Grayish brown (2.5Y5/2); I Well Screen
SP [ (15,70,0,15); (100,0,0); Poorly graded, 7] 0.020" Slot
/R , subangular sand with gravel and clay; = (1'00,_12(),)
Granitic origin. 3
15 W {15-120' GRAVEL with SAND: Grayish ]
‘ b [} (  brown (2.5Y5/2); (90,10,0,0); (100,0,0); 3
GP [® & Poorly graded, subangular gravel with ]
. ® 9 poorly graded subangular sand; Granitic =
. "g origin. 7
120 75 120-125 CLAY with GRAVEL: Olive
7 brown (2.5Y4/4); (10,0,0,90); Slow
cL |58 dilatancy, soft, low plasticity clay with Bottom Sump
% poorly graded subangular gravel. and Cap
105 S (120™-125')
o 125-130' SAND with GRAVEL: Light olive
"ok brown (2.5Y5/3); (20,80,0,0); (100,0,0);
SP |- Poorly graded, coarse grained, subangular
o ¢ sand with poorly graded subangular
S gravel; Granitic origin. ? NINEY
130 %5 , : o SVARNENEN
° Ok 130-145' GRAVEL with SAND: Grayish alsivls
°b%|  brown (2.5Y5/2); (90,10,0,0); (100,0,0); SRS
o0 Well graded, subangular gravel with poorly — [\=A N ] ]
L OC graded, coarse grained, subangular sand; xAA MMM
o[\e Granitic origin. ASRVAVEV.
135 R O< XAA NEN Hydrated
O SANNK Bentonite Chips
S =AM MM (129'-162")
GW e 6 g A T41414
o SIS
140 0 O C YA NINEN
o (0% SVAINENEN
OQD xiﬁ NINEN
° @OC N2 SISES
. N2 SINES
41414
145 125-150' CLAY: Olive brown (2.54/4); AN K
(0,5,0,95); (0,0,100); Slow dilatancy, soft, XAA NN N
CL low plasticity clay. XAA NINEN
SVARNENEN
150 CAMMN
150-155' SANDY CLAY: Olive brown xA 14
(2.5Y4/4); (0,30,0,70); (70,10,20); Slow aivivie
SC dilatancy, soft, low plasticity sandy clay MARR B
S with well graded, fine-coarse grained, N AN NN
LS subangular sand. xAA NINEN
155 R - - A 41414
o 155-160' SAND with GRAVEL.: Grayish N AN NN
ok brown (2.5Y5/2); (75,25,0,0); (90,10,0); A M
SP |- Poorly graded, coarse grained, subangular AV VARV
2|  sand with poorly graded, subangular XAA { { {
-t | gravel; Granitic origin. XAA XZ XZ XZ
160 =775 160-165 CLAY with GRAVEL: Olive LAMN K
9 brown (2.5Y4/4); (10,0,0,90); Slow SARNINEN
CL |o/§| dilatancy, soft, low plasticity clay with SR 460 Sand
| ded, sub I I ‘ ¥
/7| poorly graded, subangular grave AL (162-165)
165 42 L
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PROJECT NUMBER 117-2210059.01 WELL 1.D. NUMBER GEO-PVOU-EP-P1
PROJECT NAME UTC-PVOU Piezometer P-1 DATE DRILLING BEGAN 4/1/2013
Continued from Previous Page
E-Log (OHM-m) ®
o T~ vwsl o Lithologic Description
soontancous | 82 |CE o—é £ o (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @7 |c2| 35S | 89 (% Gravel, Sand, Silt, Clay)
64N E o 59| 6 (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 |50 100
B S 165-175' SILTY SAND: Light olive brown
i 1l (2.5Y5/4); (5,70,20,5); (0,20,80); Poorly
i graded, fine grained, subrounded silty
. [ sand #2/12 Sand
170 SM |- . (165-195")
175 L , . S 3
N ) 175-185' SAND with CLAY: Light olive -
| /) brown (2.5Y5/4); (0,70,0,30); (85,10,5); - P-1UM: 2-inch
| Poorly graded, coarse grained, subangular 3 Seh 80'P\-/|E)C
7 /7| sand with slow dilatancy, soft, low 3 V\f s
7 “|  plasticity clay. ] gl screen
180 - SP |/ 7 0.020" Slot
i “ = (170'-185")
_ 4 ]
- 7 ]
/ —
185 - , - .
N 185-190' SAND: Grayish brown
] S (2.5Y5/2); (0,100,0,0); (100,0,0); Poorly Bottom S
SP |- .| graded, coarse grained, subangular sand; "’od %m ump
7 e Granitic origin. ana Lap
i (185-190")
190 7 190-195' SANDY CLAY: Light olive ‘
] s brown (2.5Y5/4); (0,30,0,70); (0,20,80);
SC [/ Slow dilatancy, soft, low plasticity sandy
N S clay with poorly graded, fine grained,
n S subrounded sand.
195 5 ; - T : ANRY
i ‘/ 195-210" SAND with CLAY: Light olive NN T
i /i brown (2.5Y5/4); (5,70,0,25); (90,10,0); XAAAZ XZ XZ
/ Poorly graded, coarse grained, subangular NAANN
7] / /| sand with slow dilatancy, soft, low xAAAZ SIS
N / plasticity clay. AASVARVAV:
200 7 LAY Mee——Hydrated
. e ARSI Bentonite Chips
i <p 4 SR MM (195207
7 /. SVAWININ
| -/ JASWANRVAV
005 V4 SN
i S/ Below 205' - (0,65,0,35). NVASVANEN
/ A A 414
_ = SO
- 7 e #60 Sand
. ’ (207'-210")
210 — , . — By
i o 210-215' SAND with GRAVEL: Grayish
] o brown (2.5Y5/2); (15,80,0,5); (100,0,0);
SP |- Poorly graded, coarse grained, subangular
N e 4  sand with poorly graded, subangular W
T | gravel; Granitic origin. | "221/2)?2345}“3
215 1 W 215230 GRAVEL with SAND: Grayish ] ( )
] ) { brown (2.5Y5/2); (85,15,0,0); (90,5,5); 3
o b Poorly graded, subangular gravel with 3
7] « O q poorly graded, coarse grained, subangular =
7] d sand; Granitic origin. 3
220 - Ay 7
i AN | =
_ GP [+ 8 3
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225

230

235

240

245

250

255

260

265

270

275

280

v, s e, e
oo pi
[ 4 ." e
y N A

GW

S50 (e
Nl |

ol
°N

230-235' GRAVEL: Grayish brown
(2.5Y5/2); (95,5,0,0); (100,0,0); Well
graded, fine-coarse grained,
angular-subangular gravel; Granitic origin.

SP

S

SC

235-240' SAND with GRAVEL.: Grayish
brown (2.5Y5/2); (10,90,0,0); (90,5,5);
Poorly graded, coarse grained,
angular-subangular sand with poorly
graded, fine grained, angular gravel;
Granitic origin.

240-250' SANDY CLAY: Light olive
brown (2.5Y5/4); (0,20,0,80); (0,20,80);
Slow dilatancy, soft, low plasticity, clay
with poorly graded, fine grained sand.

P-1LM: 2-inch
Sch 80 PVC
Well Screen
0.020" Slot
(215'-230")

Bottom Sump
and Cap
(230'-235")

——— R RN RS

NA A
AN N/
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
XAAAAK
JANWANWVA
<

V\VV\VV\VV\VV\VV\VV\V

SP

250-255' SAND with CLAY: Light olive
brown (2.5Y5/4); (0,85,0,15); (60,40,0);
Poorly graded, medium-coarse grained,
subangular-angular sand with slow
dilatancy, soft, medium plasticity clay.

SC

255-280' SANDY CLAY: Light olive
brown (2.5Y5/4); (0,20,0,80); (0,10,90);
Slow dilatancy, soft, low plasticity sandy
clay with poorly graded, fine grained,
subrounded sand.

Hydrated
Bentonite Chips
(241.5'-297.5")

NA A
JANWANWVA
NA A
JANWANWVA
NA A
AN N/
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
AN N/
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
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JANWANWVA
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JANWANWVA
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JANWANWVA
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JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
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JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
JANWANWVA
NA A
XAAAA[
JANWANA
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PROJECT NUMBER 117-2210059.01 WELL 1.D. NUMBER GEO-PVOU-EP-P1
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E-Log (OHM-m) ° Lithol o
o T~ vwsl o ithologic Description
soontancous | 82 |CE o—é £ o (Munsell Color) As-built Well Diagram
Potential (mv) | 16N Guardlog | @7 |c2| 35S | 89 (% Gravel, Sand, Silt, Clay)
64N E o 59| 6 (% Coarse, Medium, Fine Grained Sand)
-10 80 10 200 |50 100
ol 280-290' SAND with GRAVEL and NVNVARY.
"] CLAY: Grayish brown (2.5Y5/2); MELA B
(15,80,0,5); (90,5,5); Poorly graded, NVASVANAN
7-+|  coarse grained, angular-subangular sand XAAAAK N
285 SP [ with poorly graded, angular gravel and XAAAAK \
oo slow dilatancy, soft, low plasticity clay. A-A"ATY
NA AN
JANVANVARY
0 NA AN
L ANVASVAlY
RS NAATN
290 PR xAAAAK K
290-295' SANDY CLAY: Light olive NN AT
brown (2.5Y5/4); (0,25,0,75); (100,0,0); AL
SC Slow dilatancy, soft, low plasticity, sandy NA AN
clay with poorly graded, coarse grained, XAAAA[ N
subrounded sand. JAWWANVARV:
205 _ i NAATN
| 295-300' SAND with CLAY: Grayish CALAA N
7| brown (2.5Y5/2); (0,80,5,15); (80,20,0); JASWANVARV.
SP Poorly graded, coarse grained, subangular b AAA. B .
/| sand with slow dilatancy, soft, low ™ #60 Sand
- plasticity clay. SN gl (297.5-299.5))
300 300-305' SANDY CLAY: Light olive
brown (2.5Y5/4); (0,30,5,65); (5,5,90);
SC Slow dilatancy, soft, low plasticity sandy
clay with poorly graded, fine grained,
subrounded sand. )
305 ~ | 305-315' SAND with CLAY: Grayish ~«—+——#2/12 Sand
/A brown sand (2.5Y5/2) with light olive n (299.5'-327")
é brown clay (2.5Y5/4); (0,60,15,25); ]
‘// (60,20,20); Well graded, fine-coarse s
- grained, subrounded sand with slow -
310 SW ¢ /| dilatancy, soft, low plasticity clay. ]
s Below 310’ - (0,60,5,35). o
7 3 P-1L: 2-inch
s . Sch 80 PVC
/% 3 Well Screen
315 L : -7 0.020" Slot
° Ok 315-320' SAND and GRAVEL: Grayish . (305'-320")
o (Y ¢ brown (2.5Y5/2); (60,40,0,0); (100,0,0); ]
GP [0 0 Poorly graded, coarse grained, subangular g
L, OC sand and poorly graded, subangular v
o\e gravel; Granitic origin. ]
320 | 320-335 SANDY CLAY: Light olive ; (
brown (2.5Y5/4); (0,35,0,65); (30,10,60); o
Slow dilatancy, soft, low plasticity sandy Bottom Sump
clay with poorly graded, fine-coarse ‘ and Cap
grained subrounded sand. i (320-325')
325 Below 325' - (0,0,100); Fine grained
sand.
SC
XAAAAAA
XAAAAAA
330 JAYWANVAN
NA NN
JAYWANVAN
XAAAAAA—Hydrated
XAAAAAA Bentonite Chips
NA AN (327'-360)
335 : : \CALACA
335-345' SILTY SAND: Light olive brown ATATA
(2.5Y5/4); (0,60,30,10); (0,0,100); Poorly XAAAAAA
graded, fine grained, subrounded silty XAAAAAA
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340 - SM

sand.

345

350 - SP

345-355' SAND with CLAY: Grayish
brown sand (2.5Y5/2) with light olive
brown clay (2.5Y5/4); (0,85,0,15);
(80,10,10); Poorly graded, coarse grained,
subangular sand with slow dilatancy, soft,
low plasticity clay.

355 —
SM

IR

. SP

360 -

355-358' SILTY SAND: Light olive brown
(2.5Y5/4); (0,60,30,10); (0,0,100); Poorly
graded, fine grained, subrounded silty
sand.

358-360' SAND with CLAY: Grayish

\ brown (2.5Y5/2) with light olive brown clay

\ (2.5Y5/4); (0,80,5,15); (80,10,10); Poorly
\ graded, coarse grained, subangular sand
\with slow dilatancy, soft, low plasticity

I

\clay. N

| SASAA

JANWANVAN
NA NN
JASWANVAN
NA NN
JAYWANVAN
NA AN
JAYWANVAN
NA NN
JANWANVAN
NA NN
JANWANVAN
NA NN
JASWANVAN
NA NN
JAYWANVAN
NA AN
JAYWANVAN
NA NN
JANWANVAN
NA NN
JANWANVAN
NA NN
JASWANVAN
NA NN
JAYWANVAN
NA NN
JASWANVAN
NA NN
JAYWANVAN
NA NN
JASWANVAN
NA NN
XAAAAAA
JAYWANVAN
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ATTACHMENT 5

August 2013 Potentiometric Head Contours
(from Semiannual Comprehensive Groundwater Monitoring Report, July 2013 Shallow Zone
South of Puente Creek (SZ-South), Puente Operable Unit,
December 2013, Orion Environmental, Inc.)
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ATTACHMENT 6

Outlier Evaluation







A B | ¢ | D E |1 F | G ] [ [J]K] L
1 Outlier Tests for Selected Uncensored Variables
9 User Selected Options ‘ ‘ ‘ ‘ ‘ ‘ ‘
3 Date/Time of Computation ‘8/19/2014 9:41:01 AM
4 From File |Boron_e.xls
5 Full Precision |OFF
6
7
8 Dixon's Outlier Test for Boron (mw8-1,2,3,pi (a,b,c))

9

10 Number of Observations = 24

1 10% critical value: 0.367

12 5% critical value: 0.413

13 1% critical value: 0.497

14

15 1. Observation Value 0.16 is a Potential Outlier (Upper Tail)?
16

17 Test Statistic: 0.081

18

19 For 10% significance level, 0.16 is not an outlier.

20 For 5% significance level, 0.16 is not an outlier.

21 For 1% significance level, 0.16 is not an outlier.

22

23 2. Observation Value 0.033 is a Potential Outlier (Lower Tail)?
24

25 Test Statistic: 0.026

26

27 For 10% significance level, 0.033 is not an outlier.

28

For 5% significance level, 0.033 is not an outlier.

29

For 1% significance level, 0.033 is not an outlier.








[ B | ¢ | D

E [ F [ G |

Outlier Tests for Selected Uncensored Variables

1
9 User Selected Options ‘ ‘ ‘
3 Date/Time of Computation ‘8/19/2014 10:05:14 AM

4 From File |Chloride_e.xls
5 Full Precision |OFF

6

7

8 Dixon's Outlier Test for Chloride (mw8-1,2,3,pi (a,b,c))
9

10 Number of Observations = 24

1 10% critical value: 0.367

12 5% critical value: 0.413

13 1% critical value: 0.497

14

15 1. Observation Value 94.1 is a Potential Outlier (Upper Tail)?
16

17 Test Statistic: 0.077

18

19 For 10% significance level, 94.1 is not an outlier.

20 For 5% significance level, 94.1 is not an outlier.

21 For 1% significance level, 94.1 is not an outlier.

22

23 2. Observation Value 33.7 is a Potential Outlier (Lower Tail)?
24

25 Test Statistic: 0.236

26

27 For 10% significance level, 33.7 is not an outlier.

28

For 5% significance level, 33.7 is not an outlier.

29

For 1% significance level, 33.7 is not an outlier.

30

31








A | B | € | D E | FfF | ¢ | H I 0 JJIK] L | W™
1 Outlier Tests for Selected Variables replacing nondetects with 1/2 the Detection Limit
2 User Selected Options
3 Date/Time of Computation ‘8/19/2014 11:37:48 AM
4 From File |Flouride_e.xls
5 Full Precision |OFF
6
7
8 Dixon's Outlier Test for Fluoride
9
10 Total N = 24
11 Number NDs = 10
12 Number Detects = 14
13 Number Data (n) = 24
14 10% critical value: 0.367
15 5% critical value: 0.413
16 1% critical value: 0.497
17 Note: NDs replaced by DL/2 in Outlier Test
18
19 1. Data Value 0.38 is a Potential Outlier (Upper Tail)?

20

21 Test Statistic: 0.196

22

23 For 10% significance level, 0.38 is not an outlier.

24 For 5% significance level, 0.38 is not an outlier.

25 For 1% significance level, 0.38 is not an outlier.

26

27 2. Data Value 0.125 is a Potential Outlier (Lower Tail)?
28

29 Test Statistic: 0.000

30

31

For 10% significance level, 0.125 is not an outlier.

32

For 5% significance level, 0.125 is not an outlier.

33

For 1% significance level, 0.125 is not an outlier.

34








A | B | € | D E | fF | & |1 H [ v 1 J | K
1 Outlier Tests for Selected Variables replacing nondetects with 1/2 the Detection Limit
2 User Selected Options
3 Date/Time of Computation ‘8/19/2014 10:59:22 AM
4 From File |NO3_d.xls
5 Full Precision |OFF
6 |
7
8 Dixon's Outlier Test for Nitrate
9
10 Total N = 24
1 Number NDs = 1
12 Number Detects = 23
13 Number Data (n) = 24
14 10% critical value: 0.367
15 5% critical value: 0.413
16 1% critical value: 0.497
17 Note: NDs replaced by DL/2 in Outlier Test
18
19 1. Data Value 17.4 is a Potential Outlier (Upper Tail)?

20

21 Test Statistic: 0.037

22

23 For 10% significance level, 17.4 is not an outlier.

24 For 5% significance level, 17.4 is not an outlier.

25 For 1% significance level, 17.4 is not an outlier.

26

27 2. Data Value 0.125 is a Potential Outlier (Lower Tail)?
28

29 Test Statistic: 0.541

30

31

For 10% significance level, 0.125 is an outlier.

32

For 5% significance level, 0.125 is an outlier.

33

For 1% significance level, 0.125 is an outlier.

34








A | B | € | D E

| F [ G |

Outlier Tests for Selected Uncensored Variables

1
2 User Selected Options

3 Date/Time of Computation ‘8/19/2014 11:22:47 AM
4 From File |SO4_e.xls

5 Full Precision |OFF

6 |

7

8 Dixon's Outlier Test for Sulfate

9

10 Number of Observations = 24

1 10% critical value: 0.367

12 5% critical value: 0.413

13 1% critical value: 0.497

14

15 1. Observation Value 206 is a Potential Outlier (Upper Tail)?
16

17 Test Statistic: 0.287

18

19 For 10% significance level, 206 is not an outlier.

20 For 5% significance level, 206 is not an outlier.

21 For 1% significance level, 206 is not an outlier.

22

23 2. Observation Value 58.5 is a Potential Outlier (Lower Tail)?
24

25 Test Statistic: 0.226

26

27 For 10% significance level, 58.5 is not an outlier.

28

For 5% significance level, 58.5 is not an outlier.

29

For 1% significance level, 58.5 is not an outlier.

30








A | B | € | D E | F 1 G |

H

Outlier Tests for Selected Uncensored Variables

1
2 User Selected Options

3 Date/Time of Computation ‘8/19/2014 11:27:53 AM
4 From File |TDS_e.xIs
5 Full Precision |OFF

6 |

7

8 Dixon's Outlier Test for TDS

9

10 Number of Observations = 24

1 10% critical value: 0.367

12 5% critical value: 0.413

13 1% critical value: 0.497

14

15 1. Observation Value 1000 is a Potential Outlier (Upper Tail)?
16

17 Test Statistic: 0.073

18

19 For 10% significance level, 1000 is not an outlier.

20 For 5% significance level, 1000 is not an outlier.

21 For 1% significance level, 1000 is not an outlier.

22

23 2. Observation Value 339 is a Potential Outlier (Lower Tail)?
24

25 Test Statistic: 0.294

26

27 For 10% significance level, 339 is not an outlier.

28

For 5% significance level, 339 is not an outlier.

29

For 1% significance level, 339 is not an outlier.

30
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From: Pulido, Emma

To: Bizu Ayele (bayele@waterboards.ca.gov); Chavira, Raymond; Paul.dinardo@utc.com
Cc: Parsons, Scott

Subject: UTC COI Vapor Intrusion Work Plan - Addendum 2

Date: Monday, August 11, 2014 3:15:50 PM

Attachments: Addendum 2 20140811.pdf

Good afternoon,

Please see the attached UTC COI Vapor Intrusion Work Plan - Addendum 2 Report per Scott Parsons’
request. Please let me know if you have any questions.

Thank you,

Emma Pulido | Administrative Assistant
Direct: 949.809.5118 | Main: 949.809.5000 | Fax: 949.809.5010
emma.pulido@tetratech.com

GeoTrans, Inc. | A Tetra Tech Company
17885 Von Karman Avenue, Suite 500 | Irvine, CA 92614 www.geotransinc.com | www.tetratech.com

PLEASE NOTE: This message, including any attachments, may include privileged, confidential and/or inside information.
Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be

unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
your system.
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T.b TETRATECH

August 11, 2014

California Regional Water Quality Control Board
320 W. 4™ Street, Suite 200
Los Angeles, California 90013

Attention: Mr. Bizu Ayele

Subject: Former Carrier Corporation Facility Background
City of Industry, California

Dear Mr. Ayele:

Please find enclosed Addendum 2 to the Vapor Intrusion Sampling and Analysis Work Plan for
the former Carrier Corporation facility in City of Industry, California. As discussed during our site
walk, a new business (WNA Comet) now occupies the 935/937 S. Azusa Avenue parcel. We
are still working with WNA Comet to complete their Building Survey and Chemical Inventory
Form. We request that the Los Angeles Regional Water Quality Control Board (LARWQCB)
review and approved Addendum 2 so that we may proceed with performing the work August 29
through September 1, 2014 as discussed. We will submit the completed Building Survey and
Chemical Inventory Form under separate cover when it becomes available.

If you have any questions or require additional information please do not hesitate to call the
undersigned at (949) 809-5222.

Sincerely,
Tetra Tech

) (i.c:,\ﬂ./'\:[\. \ NS ’B\

Scott Parsons )
Principal Engineer

cc:  Raymond Chavira, United States Environmental Protection Agency (e-mail)
Paul Dinardo, United Technologies Corporation (e-mail)

TETRA TECH
17885 Von Karman Avenue, Suite 500, Irvine, CA 92614
Tel 949.809.5000 Fax 949.809.5010  www.tetratechgeo.com  www.tetratech.com







ADDENDUM NO. 2

Work Plan
Vapor Intrusion Sampling and Analysis
Former Carrier Corporation
City of Industry, California
August 11, 2014

Revision 1: December 9, 2013
Revision 2: April 25, 2014
Addendum 1: June 20, 2014
Addendum 2: August 11, 2014

On July 23, 2019 Mr. Scott Parsons of Tetra Tech, Inc. participated in a site walk with Mr.
Raymond Chavira and Mr. Matthew Plate of the United States Environmental Protection Agency
(USEPA), and Mr. Bizu Ayele of the Los Angeles Regional Water Quality Control Board
(LARWQCB). The objective of the site walk was to select final sampling locations and to
discuss the indoor air sampling procedures. Furthermore, during the site walk it was noted the
937 South Azusa Avenue, which was formerly occupied by Langer Plastics, is now occupied by
WNA Comet, a distributor of plastic cups and other restaurant supplies. Based on comments
from USEPA, the following changes to the work plan are proposed:

Revision 1: Section 3.2 has been revised as follows:

3.2 INDOOR AND OUTDOOR AMBIENT AIR SAMPLING

Based on a review of the site history, knowledge of the Oconca Shipping and WNA Comet
business operations, and input received from the USEPA and the LARWQCB during the April
18, 2013 and July 23, 2014 site walks, seven indoor air samples (not including duplicates) will
be collected from inside 931 South Azusa Avenue (Oconca Shipping) and four indoor air
samples (not including duplicates) will be collected from inside 935 and 937 South Azusa
Avenue (WNA Comet).

The indoor air sampling is scheduled to commence over Labor Day weekend (August 30
through September 1, 2014) during a three day shutdown of the business operations. As
requested by the USEPA, the business owners will turn off all ventilation in 931, 935, and 937
Azusa Avenue at the close of business on Friday August 29, 2014. Indoor air sampling will
commence a minimum of 36 hours after the ventilation is turned off. A second indoor air
sampling event will occur during the winter.

Truck tires were observed on storage racks near indoor air sample locations 1A-2 and IA-8.
These tires will be removed from the area prior to the close of business on Friday August 29,
2014 and will not be returned until after the indoor air sampling is completed.

Tetra Tech will screen well vaults, utility vaults, floor drains, and other potential vapor intrusion
conduits within the area of interest with a photoionization detector (PID) calibrated to measure
volatile organic compounds (VOCs) in the parts per billion (ppb) range prior to commencing

j:\utc\coi\2014\vapor intrusion workplan\addendum 2\addendum_2 20140811.docx l TETRA TEC H







indoor air sampling. These locations and the associated PID readings will be documented on a
map and in a field log.

The inlet of the sampling devices for these indoor air samples will be located in the breathing
zone, approximately three to five feet off the ground. Per the DTSC guidance (DTSC, 2012),
three outdoor ambient air samples will be collected approximately 60 feet (a distance equal to
approximately twice the building height) upwind from the building to assess background
conditions. The inlet of the sampling devices for the outdoor ambient air samples will be located
approximately six feet off the ground. Specifics regarding the sample locations and rationale are
provided below:

Sanw)ple Location Rationale Comment
Area of subsurface contamination detected in | To be placed on
IA-1 Oconca Shipping 2013 soil assessment and potential vapor warehouse area
pathways in the form of cracks in the slab desktop. See Photo 1
and well vaults. in Appendix E.
. . . To be placed on
1A-2 Oconca Shipping E,IgtlJe?SI?jln\]/Sﬁ] cér)mtrusmn pathway through the countertop. See Photo
) 2 in Appendix E.
To be placed on
1A-3 Oconca Shipping High occupancy area. desktop. See Photo 3
in Appendix E.
Area of subsurface contamination detected in | See Photo 4 in
1A-4 Oconca Shipping 2013 soil assessment and potential vapor Appendix E.
pathways in the form of cracks in the slab.
Area of subsurface contamination detected in | See Photo 5 in
1A-5 WNA Comet 2013 soil assessment and potential vapor Appendix E.
pathways in the form of cracks in the slab.
To be placed on
IA-6 WNA Comet High occupancy area (office). desktop. No photo of
this location.
Area of subsurface contamination detected in | See Photo 6 in
2013 soil assessment and potential vapor Appendix E.
IA-7 WNA Comet pathways in the form of cracks in the slab,
well boxes, and pipe penetrations.
Area of subsurface contamination detected in | See Photo 7 in
o 2013 soil assessment and potential vapor Appendix E.
IA-8 Oconca Shipping pathways in the form of cracks in the slab,
well boxes, and pipe penetrations.
To be placed on table
1A-9 Oconca Shipping High occupancy area (lunch/break area). top. See Photo 8 in
Appendix E.
IA-10 Oconca Shipping ch’roatirir)]tial vapor intrusion pathway via (floor igg;f&ci);oEQ in
To be placed on
1A-11 WNA Comet High occupancy area (office). desktop. No photo of
this location.
1A-12 WNA Comet QA/QC duplicate of indoor air sample 1A-7. No comment.
OA-1 Outdoors Background conditions. No comment.
OA-2 Outdoors Background conditions. No comment.
OA-3 Qutdoors Background conditions. No comment.
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The proposed sampling locations are shown on Figures 1 and 2. Pictures of some of the
proposed locations are provided in Appendix E. Actual locations may be modified in the field
based on field conditions (e.g. wind direction). A summary of the proposed analyses, including
analytical hold time and other characteristics is provided on Table 4.

Revision 2: Figure 2 has been updated as shown in Attachment A to this Addendum.

Revision 3: Table 4 has been updated as shown in Attachment B to this Addendum.

Revision 4: Appendix E (the Photo Loqg) has been updated as shown in Attachment C to this
Addendum.

Revision 5: The indoor air samples may be submitted to Eurofins Air Toxics, Inc. (Air Toxics) of
Folsom, California. A copy of the Air Toxics Standard Operating Procedure for performing
USEPA Method TO-14A/TO-15 is provided as Attachment D to this Addendum.
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TABLE 4
REQUEST FOR ANALYSIS TABLE
Former Carrier Facility Property
City of Industry, California

Analytes VOCs VOCs
USEPA USEPA
Analytical Method TO-15 TO-15
Laboratory |
Store in a cool,
dry place inside Prevent
] shipping exposure to
Preservatives container sunlight
Holding Time 30 days 6 Hours
Sampling 6-L Summa Polymer Gas
Sample ID Method Rationale Canister Sampling Bag
INDOOR AIR SAMPLE
Area of subsurface contamination detected in 2013 soil
Summa ment and potential vapor pathways in the form of
1A-1 Canister |cracks in the slab and well vaults. X NA
Summa Potentially high risk due to potential vapor pathway
1A-2 Canister  Jthrough the slab (plumbing). X NA
Summa Potentially high risk due to the lack of ventilation in a high
1A-3 Canister  Joccupancy area (kitchen). X NA
Area of subsurface contamination detected in 2013 soil
Surr_1ma assessment and potential vapor pathways in the form of
1A-4 Canister  Jcracks in the slab. X NA
Area of subsurface contamination detected in 2013 soil
Summa assessment and potential vapor pathways in the form of
1A-5 Canister |cracks in the slab. X NA
Summa ] o ] ]
1A-6 Canister Potentially high risk as a high occupancy area (office). X NA
Area of subsurface contamination detected in 2013 soil
Summa |assessment and potential vapor pathways in the form of
1A-7 Canister cracks in the slab, well boxes, and pipe penetrations. X NA
Area of subsurface contamination detected in 2013 soil
Summa |assessmentand potential vapor pathways in the form of
1A-8 Canister cracks in the slab, well boxes, and pipe penetrations. X NA
Summa  Ipotentially high risk as a high occupancy area (lunch/break
1A-9 Canister  |area). X NA
Summa ] ] ] . ]
1A-10 Canister Potential vapor intrusion pathway via floor drain X NA
Summa ] o ] ]
1A-11 Canister Potentially high risk as a high occupancy area (office). X NA
BACKGROUND AIR SAMPLE
Summa
OA-1 Canister Background Conditions X NA
Summa
OA-2 Canister Background Conditions X NA
Summa
OA-3 Canister Background Conditions X NA
SOIL VAPOR SAMPLE
USAC1-5 Soil Vapor Downgradient Soil Vapor Conditions NA X
USAC1-15 Soil Vapor Downgradient Soil Vapor Conditions NA X
USAC2-5 Soil Vapor Downgradient Soil Vapor Conditions NA X
USAC2-15 Soil Vapor Downgradient Soil Vapor Conditions NA X
USAC3-5 Soil Vapor Downgradient Soil Vapor Conditions NA X
USAC3-15 Soil Vapor Downgradient Soil Vapor Conditions NA X
QA/QC SAMPLES
Summa
1A-12 Canister QA/QC duplicate of indoor air sample 1A-7 X NA
DUP-1 Soil Gas | QA/QC duplicate of soil gas sample USAC2-5 NA X
Summa
FIELD BLANK (1 per day) Canister NA X NA
Notes

NA = not applicable
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UPDATED PHOTO LOG
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Photo 1:

Indoor Air Sample Location IA-1.

Photo 2:

Indoor Air Sample Location I1A-2.

Photo 3:

Indoor Air Sample Location IA-3.
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Photo 4:

Indoor Air Sample Location IA-4.

Photo 5:

Indoor Air Sample Location IA-5.

Photo 6:

Indoor Air Sample Location IA-7.

20f3







Photo 7:

Indoor Air Sample Location |A-8.

Photo 8:
Indoor Air Sample Location IA-9.

(Sample will be collected at office
space shown in background.)

Photo 9:
Indoor Air Sample Location IA-10.

(Floor drain is shown.)
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EUROFINS AIR TOXICS, INC. STANDARD OPERATING PROCEDURE
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Eurofins Air Toxics, Inc. Document: QC38.16

Method: EPA Method TO-14A/TO-15 Volatile Organic Compounds by SIM

Eurofins Air Toxics SOP #38 Revision 16 Effective Date: December 27,2013 Methods Manual Summary

Description:  This method involves Selective lon Monitoring (SIM) gas chromatograph/mass
spectrometer (GC/MS) analysis of whole air samples collected in evacuated stainless steel canisters.
Samples are analyzed for volatile organic compounds (VOCs) using EPA Method TO-14A/TO-15
protocols. An aliquot of the sample is withdrawn from the canister through a mass flow controller and
concentrated onto a hydrophobic drying system that removes water from the sample stream. The sample
is then focused onto a cryogenic-cooled column prior to analysis by GC/MS in the SIM mode.

Mass spectrometer detectors can be set to acquire both SIM and full scan data simultaneously. This
generates two separate data files in the analytical software. One file contains full scan data and the other
contains SIM data for selected compounds. The results for each sample in a report will be from two
separate data files originating from the same analytical run. The two data files have the same base file
name and are differentiated with a "sim" extension on the SIM data file.

Eurofins Air Toxics maintains a suite of TO-14A/TO-15 methods, each optimized to efficiently meet the
data objectives for a wide range of targeted concentration ranges. The methods, their reporting limits, and
typical applications are summarized in the table below. This method summary (QC38.16) describes TO-
14A/TO-15 SIM.

Eurofins Air Toxics Method Base Reporting Limits Typical Application

TO-14A/TO-15 (5&20) 5-20 ppbv Soil Gas & ppmv range vapor
matrices

TO-14A/TO-15 (Standard or Quad) | 0.5—5.0 ppbv Ambient Air, Soil Gas & ppbv level
vapor matrices

TO-14A/TO-15 (Low-level) 0.1 -0.5 ppbv Indoor and Outdoor Air

TO-14A/TO-15 SIM 0.003 — 0.5 ppbv Indoor and Outdoor Air

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list. These
compounds are communicated at the time of client proposal request. If full validation of the required
compound(s) is not available, the laboratory will present Quality Control (QC) options to the client based
on the project objectives.

Please note that Methods TO-14A and TO-15 were validated for specially treated canisters. As such, the
use of Tedlar bags for sample collection is outside the scope of the method and not recommended for
ambient or indoor air samples. It is the responsibility of the data user to determine the usability of TO-
14A and TO-15 results generated from Tedlar bags.

All samples submitted for TO-15 SIM are screened prior to analysis. If samples contain high
concentrations of target and/or non-target VOCs, samples may be analyzed by an alternative TO-15
method (i.e. Standard or 5&20) with a higher dynamic calibration range.

Eurofins Air Toxics performs a modified version of TO-15 SIM as detailed in Table 1. Additionally,
since Eurofins Air Toxics applies TO-15 methodology to all Summa™ canisters regardless of whether
TO-14A or TO-15 is specified by the project, Eurofins Air Toxics performs a modified version of method
TO-14A as described in Table 2. The default SIM target list, reporting limits (RL), QC criteria and QC
summary may be found in tables 3 and 4.

Page 1 of 4








Eurofins Air Toxics, Inc.

Table 1. Summary of TO-15 SIM Method Modifications

Document: QC38.16

Requirement

TO-15

Eurofins Air Toxics Modifications

Blank and standards

Zero Air

Nitrogen

Table 2. Summary of TO-14A SIM Method Modifications

Requirement TO-14A Eurofins Air Toxics Modifications

Sample Drying Nafion Dryer Multibed hydrophobic sorbent

System

ICAL %RSD <30% RSD for  |Follow TO-15 requirements of < 30%RSD with 2 of standard compound
acceptance criteria listed 39 VOCs list allowed out to <40%RSD

Blank and standards |Zero air Nitrogen

BFB ion abundance
criteria

Ton abundance

criteria listed in
Table 4 of TO-
14A

Follow abundance criteria listed in TO-15.

BFB absolute
abundance criteria

previous daily
BFB

Within 10% when
comparing to the

CCV internal standard area counts are compared to ICAL, corrective
action when recovery is less than 60%

Table 3. Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 by SIM

Minimum
QC Check Frequency Acceptance Criteria Corrective Action
Tuning Criteria Every 24 hours  |TO-15 Ion Abundance criteria Correct problem then repeat tune.

Multi-point
Calibration
(Minimum of 5
points)

Prior to sample
analysis

< 30% for standard compounds
with 2 compounds allowed out to
<40% RSD

Correct problem then repeat Initial
Calibration Curve.

Initial Calibration
Verification and
Laboratory Control
Spike (ICV and
LCS)

After each initial
calibration curve,
and daily prior to
sample analysis

Recoveries for 85% of standard
compounds must be 70-130%
(£40% for Methyl tert-Butyl Ether
and trans-1,2-Dichloroethene). No
recovery may be < 50%.

If specified by the client, in-house
generated control limits may be
used.

Check the system and re-analyze the
standard. Re-prepare the standard if
necessary to determine the source of
error. Re-calibrate the instrument if the
primary standard is found to be in error.
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Eurofins Air Toxics, Inc.

Document: QC38.16

QC Check

Minimum
Frequency

Acceptance Criteria

Corrective Action

Initial Calibration
Verification and

Per client request
or specific project

Recoveries of compounds must be
60—-140%. No recovery may be

Check the system and re-analyze the
standard. Re-prepare the standard if

Laboratory Controlrequirements only | < 50%. necessary to determine the source of

Spike (ICV and error. Re-calibrate the instrument if the

LCS) for Non- primary standard is found to be in error.

Standard

Compounds

Continuing At the start of 70-130% Compounds exceeding this criterion and

Calibration each day after the associated data will be flagged and

Verification (CCV)|BFB tune check narrated with the exception of high bias
associated with non-detects.
If more than two compounds from the
standard list recover outside of 70—
130%, corrective action will be taken. If]
any compound exceeds 60—140%,
samples are not analyzed unless data
meets project needs. Check the system
and re-analyze the standard. Re-prepare
the standard if necessary. Re-calibrate
the instrument if the criteria cannot be
met.

Continuing Per client request |Recoveries of compounds must be |Check the system and re-analyze the

Calibration or specific project [60—140%. No recovery may be standard. Re-prepare the standard if

Verification (CCV)|requirements only |< 50%. necessary to determine the source of

for Non-Standard error. Re-calibrate the instrument if the

Compounds primary standard is found to be in error.

Laboratory Blank JAfter analysis of |Results less than the laboratory Inspect the system and re-analyze the

standards and
prior to sample
analysis, or when
contamination is
present.

reporting limit (Table 4) or project
required reporting limit.

blank. “B” flag data for common
contaminants.

Internal Standard
IS)

As each standard,
blank, and sample
is being loaded

Retention time (RT) for blanks and
samples must be within £0.33 min
of the RT in the CCV and within
+40% of the area counts of the
daily CCV internal standards.

For blanks: Inspect the system and re-
analyze the blank.

For samples: Re-analyze the sample. If
the ISs are within limits in the re-
analysis, report the second analysis. If
ISs are out-of-limits a second time,
dilute the sample until ISs are within
acceptance limits and narrate.
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Minimum
QC Check Frequency Acceptance Criteria Corrective Action
Surrogates As each standard, |[70-130% For blanks: Inspect the system and re-
blank, and sample analyze the blank.

is being loaded  |1f specified by the client, in-house
generated control limits may be For samples: Re-analyze the sample
used. unless obvious matrix interference is
documented. If the %Rs are within
limits in the re-analysis, report the
second analysis. If %Rs are out-of-
limits a second time, report data from
first analysis and narrate.

Laboratory One per analytical [RPD < 25% Narrate exceedances. If more than 5%
Duplicates - batch of compound list outside criteria or if
Laboratory Control compound is > 40%RPD, investigate the
Spike Duplicate cause and perform maintenance as
(LCSD) required. If instrument maintenance is

required, calibrate as needed.

Table 4. Method TO-14A/TO-15 Standard Analyte List (SIM Analysis) and QC Limits

QC Acceptance Criteria
At RL/LOQ Prefcis.ion
(ppbv) ICAL CCV ICV/LCS Limits
(%RSD) (%R) (%R) (Max. RPD)
Vinyl Chloride 0.010 <30% 70 -130 70 -130 +25
1,1-Dichloroethene 0.010 <30% 70130 70 -130 +25
1,1-Dichloroethane 0.020 <30% 70 -130 70 -130 +25
cis-1,2-Dichloroethene 0.020 <30% 70130 70-130 +25
1,1,1-Trichloroethane 0.020 <30% 70 -130 70-130 +25
Benzene 0.050 <30% 70-130 70-130 +25
1,2-Dichloroethane 0.020 <30% 70 — 130 70 - 130 +25
Trichloroethene 0.020 <30% 70 -130 70 -130 +25
Toluene 0.020 <30% 70-130 70-130 +25
1,1,2-Trichloroethane 0.020 <30% 70 — 130 70 - 130 +25
Tetrachloroethene 0.020 <30% 70-130 70-130 +25
Ethyl Benzene 0.020 <30% 70-130 70-130 +25
m,p-Xylene 0.040 <30% 70-130 70-130 +25
0-Xylene 0.020 <30% 70-130 70-130 +25
1,1,2,2-Tetrachloroethane 0.020 <30% 70 — 130 70 — 130 +25
Methyl tert-Butyl Ether 0.10 <30% 70-130 60 — 140 +25
trans-1,2-Dichloroethene 0.10 <30% 70 — 130 60— 140 +25
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